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NOVEL OLIGONUCLEOTIDE COMPOSITIONS AND PROBE SEQUENCES USEFUL FOR DETECTION AND ANALYSIS OF 
MICRORNAS AND THEIR TARGET MRNAS 

The present invention relates to ribonucleic acids and oligonucleotide probes useful for 
detection and analysis of microRNAs and their target mRNAs, as well as small interfering 
5 RNAs (siRNAs). The invention furthermore relates to oligonucleotide probes for detection and 
analysis of other non-coding RNAs, as well as mRNAs, mRNA splice variants, allelic variants 
of single transcripts, mutations, deletions, or duplications of particular exons in transcripts, 
e.g. alterations associated with human disease, such as cancer. 

Background of the Invention 

10 The present invention relates to the detection and analysis of target nucleotide sequences in 
a wide variety of nucleic acid samples and more specifically to the methods employing the 
design and use of oligonucleotide probes that are useful for detecting and analysing target 
nucleotide sequences, especially RNA target sequences, such as microRNAs and their target 
mRNAs and siRNA sequences of interest and for detecting differences between nucleic acid 

15 samples (e.g., such as samples from a cancer patient and a healthy patient). 

MicroRNAs 

The expanding inventory of international sequence databases and the concomitant 
sequencing of more than 200 genomes representing all three domains of life - bacteria, 
archea and eukaryota - have been the primary drivers in the process of deconstructing living 

20 organisms into comprehensive molecular catalogs of genes, transcripts and proteins. The 
importance of the genetic variation within a single species has become apparent, extending 
beyond the completion of genetic blueprints of several important genomes, culminating in the 
publication of the working draft of the human genome sequence in 2001 (Lander, Linton, 
Birren etal., 2001 Nature 409: 860-921; Venter, Adams, Myers et al., 2001 Science 291: 

25 1304-1351; Sachidanandam, Weissman, Schmidt etal., 2001 Nature 409: 928-933). On the 
other hand, the increasing number of detailed, large-scale molecular analyses of transcription 
originating from the human and mouse genomes along with the recent identification of 
several types of non-protein-coding RNAs, such as small nucleolar RNAs, siRNAs, microRNAs 
and antisense RNAs, indicate that the transcriptomes of higher eukaryotes are much more 

30 complex than originally anticipated (Wong etal. 2001, Genome Research 11: 1975-1977; 
Kampa etal. 2004, Genome Research 14: 331-342). 

As a result of the Central Dogma: X DNA makes RNA, and RNA makes protein', RNAs have 
been considered as simple molecules that just translate the genetic information into protein. 
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Recently, it has been estimated that although most of the genome is' transcribed, almost 
97% of the genome does not encode proteins in higher eukaryotes, but putative, non-coding 
RNAs (Wong etal. 2001, Genome Research 11: 1975-1977). The non-coding RNAs (ncRNAs) 
appear to be particularly well suited for regulatory roles that require highly specific nucleic 
5 acid recognition. Therefore, the view of RNA is rapidly changing from the merely 

informational molecule to comprise a wide variety of structural, informational and catalytic 
molecules in the cell. 

Recently, a large number of small non-coding RNA genes have been identified and designated 
as microRNAs (miRNAs) (for review, see Ke etal. 2003, Curr.Opin. Chem. Biol. 7:516-523). 

10 The first miRNAs to be discovered were the lin-4 and let-7 that are heterochronic switching 
genes essential for the normal temporal control of diverse developmental events (Lee et al. 
1993, Cell 75:843-854; Reinhart etal. 2000, Nature 403: 901-906) in the roundworm C. 
elegans. miRNAs have been evolutionary conserved over a wide range of species and exhibit 
diversity in expression profiles, suggesting that they occupy a wide variety of regulatory 

15 functions and exert significant effects on cell growth and development (Ke etal. 2003, 

Curr.Opin. Chem. Biol. 7:516-523). Recent work has shown that miRNAs can regulate gene 
expression at many levels, representing a novel gene regulatory mechanism and supporting 
the idea that RNA is capable of performing similar regulatory roles as proteins. Understanding 
this RNA-based regulation will help us to understand the complexity of the genome in higher 

20 eukaryotes as well as understand the complex gene regulatory networks. 

miRNAs are 18-25 nucleotide (nt) RNAs that are processed from longer endogenous hairpin 
transcripts (Ambros etal. 2003, RNA 9: 277-279). To date more than 1420 microRNAs have 
been identified in humans, worms, fruit flies and plants according to the miRNA registry 
database release 5.1 in December 2004, hosted by Sanger Institute, UK, and many miRNAs 

25 that correspond to putative genes have also been identified. Some miRNAs have multiple loci 
in the genome (Reinhart etal. 2002, Genes Dev. 16: 1616-1626) and occasionally, several 
miRNA genes are arranged in tandem clusters (Lagos-Quintana etal. 2001, Science 294: 
853-858). The fact that many of the miRNAs reported to date have been isolated just once 
suggests that many new miRNAs will be discovered in the future. A recent in-depth 

30 transcriptional analysis of the human chromosomes 21 and 22 found that 49% of the 

observed transcription was outside of any known annotation, and furthermore, that these 
novel transcripts were both coding and non-coding RNAs (Kampa et al. 2004, Genome 
Research 14: 331-342). Another recent paper decribes the use of phylogenetic shadowing 
profiles to predict 976 novel candidate miRNA genes in the human genome (Berezikov et al. 

35 2005, Celll20: 21-24) from whole-genome human/mouse and human/rat augments. Most of 
the candidate miRNA genes were found to be conserved in other vertebrates, including dog, 
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cow, chicken, opossum and zebrafish. Thus, the identified miRNAs to date represent most 
likely the tip of the iceberg, and the number of miRNAs might turn out to be very large. 

The combined characteristics of microRNAs characterized to date (Ke etal. 2003, Curr.Opin. 
Chem. Biol. 7:516-523; Lee etal. 1993, Cell 75:843-854; Reinhart etal. 2000, Nature 403: 
5 901-906) can be summarized as: 

1. miRNAs are single-stranded RNAs of about 18-25 nt that regulate the expression of 
complementary messenger RNAs 

2. They are cleaved from a longer endogenous double-stranded hairpin precursor by the 
enzyme Dicer. 

10 3. miRNAs match precisely the genomic regions that can potentially encode precursor 
miRNAs in the form of double-stranded hairpins. 

4. miRNAs and their predicted precursor secondary structures may be phylogenetically 
conserved. 

Several lines of evidence suggest that the enzymes Dicer and Argonaute are crucial 

15 participants in miRNA biosynthesis, maturation and function (Grishok etal. 2001, Cell 106: 
23-24). Mutations in genes required for miRNA biosynthesis lead to genetic developmental 
defects, which are, at least in part, derived from the role of generating miRNAs. The current 
view is that miRNAs are cleaved by Dicer from the hairpin precursor in the form of duplex, 
initially with 2 or 3 nt overhangs in the 3' ends, and are termed pre-miRNAs. Cofactors join 

20 the pre-miRNP (microRNA RiboNucleoProtein- complexes) and unwind the pre-miRNAs into 
single-stranded miRNAs, and pre-miRNP is then transformed to miRNP. miRNAs can 
recognize regulatory targets while part of the miRNP complex. There are several similarities 
between miRNP and the RNA-induced silencing complex, RISC, including similar sizes and 
both containing RNA helicase and the PPD proteins. It has therefore been proposed that 

25 miRNP and RISC are the same RNP with multiple functions (Ke etal. 2003, Curr.Opin. Chem. 
Biol. 7:516-523). Different effectors direct miRNAs into diverse pathways. The structure of 
pre-miRNAs is consistent with the observation that 22 nt RNA duplexes with 2 or 3 nt 
overhangs at the 3' ends are beneficial for reconstitution of the protein complex and might be 
required for high affinity binding of the short RNA duplex to the protein components (for 

30 review, see Ke etal. 2003, Curr.Opin. Chem. Biol. 7:516-523). 

Growing evidence suggests that miRNAs play crucial roles in eukaryotic gene regulation. The 
first miRNAs genes to be discovered, lin-4 and let-7, base-pair incompletely to repeated 
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elements in the 3' untranslated regions (UTRs) of other heterochrony genes, and regulate 
the translation directly and negatively by antisense RNA-RNA interaction (Lee etal. 1993, 
Cell 75:843-854; Reinhart etal. 2000, Nature 403: 901-906). Other miRNAs are thought to 
interact with target mRNAs by limited complementary and suppressed translation as well 
5 (Lagos-Quintana etal. 2001, Science 294: 853-858; Lee and Ambros 2001, Science 294: 

858-862). Many studies have shown, however, that given a perfect complementarity between 
miRNAs and their target RNA, could lead to target RNA degradation rather than inhibit 
translation (Hutvagner and Zamore 2002, Science 297: 2056-2060), suggesting that the 
degree of complementarity determines their functions. By identifying sequences with near 

10 complementarity, several targets have been predicted, most of which appear to be potential 
transcriptional factors that are crucial in cell growth and development. The high percentage 
of predicted miRNA targets acting as developmental regulators and the conservation of target 
sites suggest that miRNAs are involved in a wide range of organism development and 
behaviour and cell fate decisions (for review, see Ke etal. 2003, Curr.Opin. Chem. Biol. 

15 7:516-523). For example, John etal. 2004 (PLoS Biology 2: e363) used known mammalian 
miRNAs to scan the 3' untranslated regions (UTRs) from human, mouse and rat genomes for 
potential miRNA target sites using a scanning algorithm based on sequence complementarity 
between the mature miRNA and the target site, binding energy of the miRNA: mRNA duplex 
and evolutionary conservation. They identified a total of 2307 target mRNAs conserved 

20 across the mammals with more than one target site at 90% conservation of target site 
sequence and 660 target genes at 100% conservation level. Scanning of the two fish 
genomes; Danio rerio (zebrafish) and Fugu rubripes (Fugu) identified 1000 target genes with 
two or more conserved miRNA sites between the two fish species (John et al. 2004 PLoS 
Biology 2: e363). Among the predicted targets, particularly interesting groups included mRNA 

25 encoding transcription factors, components of the miRNA machinery, other proteins involved 
in the translational regulation as well as components of the ubiquitin machinery. I n a recent 
paper, Lewis etal. (Lewis etal. 2005, Cell 120: 15-20) predicted regulatory mRNA targets of 
vertebrate microRNAs by identifying conserved complementarity to the so-called seed 
(comprising nucleotides 2 to 7) sequence of the miRNAs. I n a comparative four-genome 

30 analysis of all the 3' UTRs, ca. 5300 human genes were implicated as miRNA targets, which 
represented ca 30% of the gene set used in the analysis. I n another recent publication, Lim 
etal. (Lim etal. 2005, Nature 433: 769-773) showed that transfection of HeLa cells with 
miR-124, a brain-specific microRNA, caused the expression profile of the HeLa cells to shift 
towards that of brain, as revealed by genome-wide expression profiling of the HeLa mRNA 

35 pool. By comparison, delivery of miR-1 to the HeLa cells shifted the mRNA profile toward 
muscle, the tissue where miR-1 is preferentially expressed. Lim et al. (Lim et al. 2005, 
Nature 433: 769-773) subsequently showed that the 3' un-translated regions of the 
downregulated mRNAs had a significant propensity to pair to the seed sequence of the 5' end 
of the two miRNAs, thus implying that metazoan miRNAs can reduce the levels of many of 
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their target mRNAs. Wang et al. 2004 (Genome Biology 5:R65) have developed and applied a 
computational algorithm to predict 95 Arabidopsis thaliana miRNAs, which included 12 known 
ones and 83 new miRNAs. The 83 new miRNAs were found to be conserved with more than 
90% sequence identity between the Arabidopsis and rice genomes. Using the Smith- 
5 Waterman nucleotide-alignment algorithm to predict mRN A targets for the 83 new miRNAs 
and by focusing on target sites that were conserved in both Arabidopsis and rice, Wang etal. 

2004 (Genome Biology 5:R65) predicted 371 mRNA targets with an average of 4.8 targets 
per miRNA. A large proportion of these mRNA targets encoded proteins with transcription 
regulatory activity. Brennecke et al. 2005 (Brennecke et al. 2005 PLoS Biology 3: e85) have 

10 systematically evaluated the minimal requirements for functional miRNA: mRNA target 
duplexes in vivo and have grouped the target sites into two categories. The so-called 5' 
dominant sites have sufficient complementarity to the 5'-end on the miRNA, so that little or 
no pairing with the 3'-end of the miRNA is needed. The second class comprises the so-called 
3' compensatory sites, which have insufficient 5'-end pairing and require strong 3'-end 

15 duplex formation in order to be functional. In addition to presenting experimental examples 
from both types of miRNA:target pairing in vivo, Brennecke et al. 2005 (Brennecke et al. 

2005 PLoS Biology 3: e85) provide evidence that a given miRNA has in average ca. 100 
mRNA target sites, further supporting the notion that miRNAs can regulate the expression of 
a large fraction of the protein-coding genes in multicellular eukaryotes. 

20 MicroRNAs and human disease 

Analysis of the genomic location of miRNAs indicates that they play important roles in human 
development and disease. Several human diseases have already been pinpointed in which 
miRNAs or their processing machinery might be implicated. One of them is spinal muscular 
atrophy (SMA), a paediatric neurodegenerative disease caused by reduced protein levels or 

25 loss-of -function mutations of the survival of motor neurons (SMN) gene (Paushkin etal. 

2002, Curr.Opin.Cell Biol. 14: 305-312). Two proteins (Gemin3 and Gemin4) that are part of 
the SMN complex are also components of miRNPs, whereas it remains to be seen whether 
miRNA biogenesis or function is dysregulated in SMA and what effect this has on 
pathogenesis. Another neurological disease linked to mi/siRNAs is fragile X mental retardation 

30 (FXMR) caused by absence or mutations of the fragile X mental retardation protein 

(FMRP)(Nelson etal. 2003, TIBS 28: 534-540), and there are additional clues that miRNAs 
might play a role in other neurological diseases. Yet another interesting finding is that the 
miR-224 gene locus lies within the minimal candidate region of two different neurological 
diseases: early-onset Parkinsonism and X-linked mental retardation (Dostie etal. 2003, RNA: 

35 9: 180-186). Links between cancer and miRNAs have also been recently described. The most 
frequent single genetic abnormality in chronic lymphocytic leukaemia (CLL) is a deletion 
localized to chromosome 13ql4 (50% of the cases). A recent study determined that two 
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different miRNA (miR15 and miR16) genes are clustered and located within the intron of 
LEU2, which lies within the deleted minimal region of the B-cell chronic lymphocytic 
leukaemia (B-CLL) tumour suppressor locus, and both genes are deleted or down-regulated 
in the majority of CLL cases (Calin et al. 2002, Proc. Natl. Acad. Sci. U.S.A. 99: 15524- 
5 15529). Calin et al. 2004 (Calin et al. 2004, Proc. Natl. Acad. Sci. U.S.A. 101: 2999-3004) 
have further investigated the possible involvement of microRNAs in human cancers on a 
genome-wide basis, by mapping 186 miRNA genes and compared their location to the 
location of previous reported non-random genetic alterations. Interestingly, they showed that 
microRNA genes are frequently located at fragile sites, as well as in minimal regions of loss of 

10 heterozygosity, minimal regions of amplification (minimal amplicons), or common breakpoint 
regions. Overall, 98 of 186 (52.5%) of the microRNA genes in their study were in cancer- 
associated genomic regions or in fragile sites. Moreover, by Northern blotting, Calin et al. 
2004 (Calin et al. 2004, Proc. Natl. Acad. Sci. U.S.A. 101: 2999-3004) showed that several 
miRNAs located in deleted regions had low levels of expression in cancer samples. These data 

15 provide the first catalog of miRNA genes that may have roles in cancer and indicate that the 
full complement of human miRNAs may be extensively involved in different cancers. 

In a recent study, Eis et al. (Eis et al. 2005, Proc. Natl. Acad. Sci. U.S.A. 102: 3627-3632) 
showed that the human miR-155 is processed from sequences present in BIC RNA, which is a 
spliced and polyadenylated non-protein-coding RNA that accumulates in lymphoma cells. The 

20 precursor of miR-155 is most likely a transient spliced or unspliced nuclear BIC transcript 

rather than accumulated BIC RNA, which is primarily cytoplasmic. Eis etal. (Eis et3\. 2005, 
Proc. Natl. Acad. Sci. U.S.A. 102: 3627-3632) also observed that clinical isolates of several 
types of B cell lymphomas, including diffuse large B cell lymphoma (DLBCL), have 10- to 30- 
fold higher copy numbers of miR-155 than do normal circulating B cells. Significantly higher 

25 levels of miR-155 were present in DLBCLs with an activated B cell phenotype than with the 

germinal center phenotype. Because patients with activated B cell-type DLBCL have a poorer 
clinical prognosis, Eis et al. (Eis et ai. 2005, Proc. Natl. Acad. Sci. U.S.A. 102: 3627-3632) 
propose that quantification of this microRNA would be diagnostically useful. 

I n another recent paper, Poy et al. (Poy et al. 2004, Nature 432: 226-230) identified a novel, 
30 evolutionarily conserved and pancreatic islet-specific miRNA (miR-375), and showed that 
overexpression of miR-375 suppressed glucose-induced insulin secretion, and conversely, 
inhibition of endogenous miR-375 function enhanced insulin secretion. The mechanism by 
which secretion is modified by miR-375 is independent of changes in glucose metabolism or 
intracellular Ca 2+ -signalling but correlated with a direct effect on insulin exocytosis. I n the 
35 study, Myotrophin was validated as a target of miR-375. Inhibition of Myotrophin by small 
interfering (si)RNA mimicked the effects of miR-375 on glucose-stimulated insulin secretion 
and exocytosis. Poy et al. (Poy et al. 2004, Nature 432: 226-230) thus conclude that miR- 
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375 is a regulator of insulin secretion and could constitute a novel pharmacological target for 
the treatment of diabetes. 

Yet another recent publication by Johnson et al. (Johnson etal. 2005, Cell 120: 635-647) 
showed that the let-7 miRNA family negatively regulates RAS in two different c. efegans 
5 tissues and two different human cell lines. Another interesting finding was that let-7 is 
expressed in normal adult lung tissue but is poorly expressed in lung cancer cell lines and 
lung cancer tissue. Furthermore, the expression of let-7 inversely correlates with expression 
of RAS protein in lung cancer tissues, suggesting a possible causal relationship. 
Overexpression of let-7 inhibited growth of a lung cancer cell line in vitro, suggesting a causal 

10 relationship between let-7 and cell growth in these cells. The combined results of Johnson et 
al. (Johnson etal. 2005, Cell 120: 635-647) that let-7 expression is reduced in lung tumors, 
that several let-7 genes map to genomic regions that are often deleted in lung cancer 
patients, that overexpression of let-7 can inhibit lung tumor cell line growth, that the 
expression of the RAS oncogene is regulated by let-7, and that RAS is significantly 

15 overexpressed in lung tumor samples strongly implicate let-7 as a tumor suppressor in lung 
tissue and also suggests a possible mechanism. 

I n conclusion, it has been anticipated that connections between miRNAs and human diseases 
will only strengthen in parallel with the knowledge of miRNAs and the gene networks that 
they control. Moreover, the understanding of the regulation of RNA-mediated gene 
20 expression is leading to the development of novel therapeutic approaches that will be likely 
to revolutionize the practice of medicine (Nelson etal. 2003, TIBS 28: 534-540). 

Small interfering RNAs and RNAi 

Some of the recent attention paid to small RNAs in the size range of 18 to 25 nt is due to the 
phenomenon RNA interference (RNAi), in which double-stranded RNA leads to the 

25 degradation of any RNA that is homologous (Fire etal. 1998, Nature 391: 806-811). RNAi 
relies on a complex and ancient cellular mechanism that has probably evolved for protection 
against viral attack and mobile genetic elements. A crucial step in the RNAi mechanism is the 
generation of short interfering RNAs (siRNAs), double-stranded RNAs that are about 22 nt 
long each. The siRNAs lead to the degradation of homologous target RNA and the production 

30 of more siRNAs against the same target RNA (Lipardi et al. 2001, Cell 107: 297-307). The 
present view for the mRNA degradation pathway of RNAi is that antiparallel Dicer dimers 
cleave long double-stranded dsRNAs to form siRNAs in an ATP-dependent manner. The 
siRNAs are then incorporated in the RNA-induced silencing complex (RISC) and ATP- 
dependent unwinding of the siRNAs activates RISC (Zhang etal. 2002, EMBOJ.21: 5875- 
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5885; Nykanen et af. 2001, Cell 107: 309-321). The active RISC complex is thus guided to 
degrade the specific target mRNAs. 

Detection and analysis of microRNAs and siRNAs 

The current view that miRNAs may represent a newly discovered, hidden layer of gene 
5 regulation has resulted in high interest among researchers around the world in the discovery 
of miRNAs, their targets and mechanism of action. Detection and analysis of these small 
RNAs is, however not trivial. Thus, the discovery of more than 1400 miRNAs to date has 
required taking advantage of their special features. First, the research groups have used the 
small size of the miRNAs as a primary criterion for isolation and detection. Consequently, 

10 standard cDNA libraries would lack miRNAs, primarily because RNAs that small are normally 
excluded by sixe selection in the cDNA library construction procedure. Total RNA from fly 
embryos, worms or HeLa cells have been size fractionated so that only molecules 25 
nucleotides or smaller would be captured (Moss 2002, Curr. Biology 12: R138-R140). 
Synthetic oligomers have then been Ngated directly to the RNA pools using T4 RNA ligase. 

15 Then the sequences have been reverse-transcribed, amplified by PCR, cloned and sequenced 
(Moss 2002, Curr. Biology 12: R138-R140). The genome databases have subsequently been 
queried with the sequences, confirming the origin of the miRNAs from these organisms as 
well as placing the miRNA genes physically in the context of other genes in the genome. The 
vast majority of the cloned sequences have been located in intronic regions or between 

20 genes, occasionally in clusters, suggesting that the tandemly arranged miRNAs are processed 
from a single transcript to allow coordinate regulation. Furthermore, the genomic sequences 
have revealed the fold-back structures of the miRNA precursors (Moss 2002, Curr. Biology 12: 
R138-R140). 

The size and often low level of expression of different miRNAs require the use of sensitive 
25 and quantitative analysis tools. Due to their small size of 18-25 nt, the use of conventional 
quantitative real-time PCR for monitoring expression of mature miRNAs is excluded. 
Therefore, most miRNA researchers currently use Northern blot analysis combined with 
polyacrylamide gels to examine expression of both the mature and pre-miRNAs (Reinhart et 
a/. 2000, Nature 403: 901-906; Lagos-Quintana et al. 2001, Science 294: 853-858; Lee and 
30 Ambros 2001, Science 294: 862-864). Primer extension has also been used to detect the 
mature miRNA (Zeng and Cullen 2003, RNA 9 : 112-123). The disadvantage of all the gel- 
based assays (Northern blotting, primer extension, RNase protection assays etc.) as tools for 
monitoring miRNA expression includes low throughput and poor sensitivity. Consequently, a 
large amount of total RNA per sample is required for Northern analysis of miRNAs, which is 
35 not feasible when the cell or tissue source is limited. 
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DNA microarrays would appear to be a good alternative to Northern blot analysis to quantify 
miRNAs in a genome-wide scale, since microarrays have excellent throughput. Krichevsky et 
al. 2003 used cDNA microarrays to monitor the expression of miRNAs during neuronal 
development with 5 to 1 0 jug aliquot of input total RNA as target, but the mature miRNAs had 
5 to be separated from the mi RNA precursors using micro concentrators prior to microarray 
hybridizations (Krichevsky et al. 2003, RNA 9: 1274-1281). Liu et al 2004 (Liu et al. 2004, 
Proc.Natl. Acad. Sci, U.S. A 101:9740-9744) have developed a microarray for expression 
profiling of 245 human and mouse miRNAs using 40-mer DNA oligonucleotide capture probes. 
Thomson et al. 2004 (Thomson et al. 2004, Nature Methods 1: 1-6) describe the 

10 development of a custom oligonucleotide microarray platform for expression profiling of 124 
mammalian miRNAs conserved in human and mouse using oligonucleotide capture probes 
complementary to the mature microRNAs. The microarray was used in expression profiling of 
the 124 miRNAs in question indifferent adult mouse tissues and embryonic stages. A similar 
approach was used by Miska etal. 2004 (Genome Biology 2004; 5:R68) for the development 

15 of an oligoarray for expression profiling of 138 mammalian miRNAs, including 68 miRNAs 

from rat and monkey brains. Yet another approach was taken by Barad et al. 2004 (Genome 
Research 2004; 14: 2486-2494), who developed a 60-mer oligonucleotide microarray 
platform for known human mature miRNAs and their precursors. The drawback of all DNA- 
based oligonucleotide arrays regardless of the capture probe length is the requirement of 

20 high concentrations of labelled input target RNA for efficient hybridization and signal 

generation, low sensitivity for rare and low-abundant miRNAs, and the necessity for post- 
array validation using more sensitive assays such as real-time quantitative PCR, which is not 
currently feasible. I n addition, at least in some array platforms discrimination of highly 
homologous miRNA differing by just one or two nucleotides could not be achieved, thus 

25 presenting problems in data interpretation, although the 60-mer microarray by Barad etal. 
2004 (Genome Research 2004; 14: 2486-2494) appears to have adequate specificity. 

A PCR approach has also been used to determine the expression levels of mature miRNAs 
(Grad etal. 2003, Mol. Cell 11: 1253-1263). This method is useful to clone miRNAs, but 
highly impractical for routine miRNA expression profiling, since it involves gel isolation of 

30 small RNAs and ligation to linker oligonucleotides. Allawi etal. (2004, RNA 10: 1153-1161) 

have developed a method for quantitation of mature miRNAs using a modified Invader assay. 
Although apparently sensitive and specific for the mature miRNA, the drawback of the 
Invader quantitation assay is the number of oligonucleotide probes and individual reaction 
steps needed for the complete assay, which increases the risk of cross-contamination 

35 between different assays and samples, especially when high-throughput analyses are 

desired. Schmittgen etal. (2004, Nucleic Acids Res. 32: e43) describe an alternative method 
to Northern blot analysis, in which they use real-time PCR assays to quantify the expression 
of miRNA precursors. The disadvantage of this method is that it only allows quantification of 
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the precursor miRNAs, which does not necessarily reflect the expression levels of mature 
miRNAs. In order to fully characterize the expression of large numbers of miRNAs, it is 
necessary to quantify the mature miRNAs, such as those expressed in human disease, where 
alterations in miRNA biogenesis produce levels of mature miRNAs that are very different from 
5 those of the precursor miRNA. For example, the precursors of 26 miRNAs were equally 
expressed in non-cancerous and cancerous colorectal tissues from patients, whereas the 
expression of mature human miR143 and miR145 was greatly reduced in cancer tissues 
compared with non-cancer tissues, suggesting altered processing for specific miRNAs in 
human disease (Michael etai. 2003, Mol. Cancer Res. 1: 882-891). On the other hand, recent 
10 findings in maize with miR166 and miR165 in Arabidopsis thaliana, indicate that microRNAs 
act as signals to specify leaf polarity in plants and may even form movable signals that 
emanate from a signalling centre below the incipient leaf (Juarez et al. 2004, Nature 428: 84- 
88; Kidner and Martienssen 2004, Nature 428: 81-84). 

Most of the miRNA expression studies in animals and plants have utilized Northern blot 

15 analysis, tissue-specific small RNA cloning and expression profiling by microarrays or real-i 
time PCR of the miRNA hairpin precursors, as described above. However, these techniques 
lack the resolution for addressing the spatial and temporal expression patterns of mature 
miRNAs. Due to the small size of mature miRNAs, detection of them by standard RNA in situ 
hybridization has proven difficult to adapt in both plants and vertebrates, even though in situ 

20 hybridization has recently been reported \nA. thaliana and maize using RNA probes 

corresponding to the stem-loop precursor miRNAs (Chen etai. 2004, Science 203: 2022- 
2025; Juarez etai. 2004, Nature 428: 84-88). Brennecke etai. 2003 (Cell 113: 25-36) and 
Mansfield etai. 2004 (Nature Genetics 36: 1079-83) report on an alternative method in 
which reporter transgenes, so-called sensors, are designed and generated to detect the 

25 presence of a given miRNA in an embryo. Each sensor contains a constitutively expressed 

reporter gene (e.g. lacZ or green fluorescent protein) harbouring miRNA target sites in its 3'- 
UTR. Thus, in cells that lack the miRNA in question, the transgene RNA is stable allowing 
detection of the reporter, whereas cells expressing the miRNA, the sensor mRNA is targeted 
for degradation by the RNAi pathway. Although sensitive, this approach is time-consuming 

30 since it requires generation of the expression constructs and transgenes. Furthermore, the 

sensor-based technique detects the spatiotemporal miRNA expression patterns via an indirect 
method as opposed to direct in situ hybridization of the mature miRNAs. 

The large number of miRNAs along with their small size makes it difficult to create loss-of- 
function mutants for functional genomics analyses. Another potential problem is that many 
35 miRNA genes are present in several copies per genome occurring in different loci, which 

makes it even more difficult to obtain mutant phenotypes. Boutla et al. 2003 (Nucleic Acids 
Research 31 : 4973-4980) describe the use of DNA antisense oligonucleotides complementary 
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to 1 1 different miRNAs in Drosophila as well as their use to inactivate the miRNAs by 
injecting the DNA oligonucleotides into fly emryos. Of the 1 1 DNA antisense oligonucleotides, 
only 4 constructs showed severe interference with normal development, while the remaining 
7 oligonucleotides didn't show any phenotypes presumably due to their inability to inhibit the 
5 miRNA in question. Thus, the succes rate for using DNA antisense oligonucleotides to inhibit 
miRNA function would most likely be too low to allow functional analyses of miRNAs on a 
larger, genomic scale. An alternative approach to this has been reported by Hutvagner et al. 
2004 (PLoS Biology 2: 1-11), in which 2'-0-methyl antisense oligonucleotides could be used 
as potent and irreversible inhibitors of siRNA and miRNA function in vitro and in vivo in 
10 Drosophila and c. elegans, thereby inducing a loss-of-function phenotype. A drawback of this 
method is the need of high 2'-0-methyl oligonucleotide concentrations (100 micromolar) in 
transfection and injection experiments, which may be toxic to the animal. 

I n conclusion, the biggest challenge in detection, quantitation and functional analysis of the 
mature miRNAs as well as siRNAs using currently available methods is their small size of the 
15 of 18-25 nt and often low level of expression. The present invention provides the design and 
development of novel oligonucleotide compositions and probe sequences for accurate, highly 
sensitive and specific detection and functional analysis of miRNAs, their target mRNAs and 
siRNA transcripts. 

RNA editing and alternative splicing 

20 RNA editing is used to describe any specific change in the primary sequence of an RNA 

molecule, excluding other mechanistically defined processes such as alternative splicing or 
polyadenylation. RNA alterations due to editing fall into two broad categories, depending on 
whether the change happens at the base or nucleotide level (Gott 2003, C. R. Biologies 326 
901-908). RNA editing is quite widespread, occurring in mammals, viruses, marsupials, 

25 plants, flies, frogs, worms, squid, fungi, slime molds, dinoflagellates, kinetoplastid protozoa, 
and other unicellular eukaryotes. The current list most likely represents only the tip of the 
iceberg; based on the distribution of homologues of known editing enzymes, as RNA editing 
almost certainly occurs in many other species, including all metazoa. Since RNA editing can 
be regulated in a developmental or tissue-specific manner, it is likely to play a significant role 

30 in the etiology of human disease (Gott 2003, C. R. Biologies 326 901-908). 

A common feature for eukaryotic genes is that they are composed of protein-encoding exons 
and introns. Introns are characterized by being excised from the pre-mRNA molecule in RNA 
splicing, as the sequences on each side of the intron are spliced together. RNA splicing not 
only provides functional mRNA, but is also responsible for generating additional diversity. 
35 This phenomenon is called alternative splicing, which results in the production of different 
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mRNAs from the same gene. The mRNAs that represent isoforms arising from a single gene 
can differ by the use of alternative exons or retention of an intron that disrupts two exons. 
This process often leads to different protein products that may have related or drastically 
different, even antagonistic, cellular functions. There is increasing evidence indicating that 
5 alternative splicing is very widespread (Croft etal. Nature Genetics, 2000). Recent studies 
have revealed that at least 80% of the roughly 35,000 genes in the human genome are 
alternatively spliced (Kampa etal. 2004, Genome Research 14: 331-342). Clearly, by 
combining different types of modifications and thus generating different possible 
combinations of transcripts of different genes, alternative splicing together with RNA editing 
10 are potent mechanisms for generating protein diversity. Analysis of the alternative splice 
variants and RNA editing, in turn, represents a novel approach to functional genomics, 
disease diagnostics and pharmacogenomics. 

Misplaced control of alternative splicing as a causative agent for human disease 

The detection of the detailed structure of the transcriptional output is an important goal for 
15 molecular characterization of a cell or tissue. Without the ability to detect and quantify the 
splice variants present in one tissue, the transcript content or the protein content cannot be 
described accurately. Molecular medical research shows that many cancers result in altered 
levels of splice variants, so an accurate method to detect and quantify these transcripts is 
required. Mutations that produce an aberrant splice form can also be the primary cause of 
20 such severe diseases such as spinal muscular dystrophy and cystic fibrosis. 

Much of the study of human disease, indeed much of genetics is based upon the study of a 
few model organisms. The evolutionary stability of alternative splicing patterns and the 
degree to which splicing changes according to mutations and environmental and cellular 
conditions influence the relevance of these model systems. At present, there is little 
25 understanding of the rates at which alternative splicing patterns or RNA editing change, and 
the factors influencing these rates. 

Previously, other analysis methods have been performed with the aim of detecting either 
splicing of RNA transcripts perse in yeast, or of detecting putative exon skipping splicing 
events in rat tissues, but neither of these approaches had sufficient resolution to estimate 

30 quantities of splice variants, a factor that could be essential to an understanding of the 

changes in cell life cycle and disease. Thus, improved methods are needed for nucleic acid 
hybridization and quantitation. The present method of invention enables discrimination 
between mRNA splice variants as well as RNA-edited transcripts and detects each variant in a 
nucleic acid sample, such as a sample derived from a patient in e.g. addressing the 

35 spatiotemporal expression patterns by RNA in situ hybridization. 
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Antisense transcription in eukaryotes 

RNA-mediated gene regulation is widespread in higher eukaryotes and complex genetic 
phenomena like RNA interference, co-suppression, transgene silencing, imprinting, 
methylation, and possibly position-effect variegation and transvection, all involve intersecting 
5 pathways based on or connected to RNA signalling (Mattick 2001; EMBO reports 2, 11: 986- 
991). Recent studies indicate that antisense transcription is a very common phenomenon in 
the mouse and human genomes (Okazaki et ai. 2002; Nature 420: 563-573; Yelin etai. 
2003, Nature Biotechnol.)- Thus, antisense modulation of gene expression in eukaryotic cells, 
e.g. human cells appear to be a common regulatory mechanism. In light of this, the present 
10 invention provides a method for detection and functional analysis of non-coding antisense 
RNAs, as well as a method for detecting the overlapping regions between sense-antisense 
transcriptional units. 

Cancer diagnosis and identification of tumor origin 

Cancer classification relies on the subjective interpretation of both clinical and 
15 histopathological information by eye with the aim of classifying tumors in generally accepted 
categories based on the tissue of origin of the tumor. However, clinical information can be 
incomplete or misleading. In addition, there is a wide spectrum in cancer morphology and 
many tumors are atypical or lack morphologic features that are useful for differential 
diagnosis. These diffculties may result in diagnostic confusion, with the need for mandatory 
20 second opinions in all surgical pathology cases (Tomaszewski and LiVoIsi 1999, Cancer 86: 
2198-2200). 

Molecular diagnostics offer the promise of precise, objective, and systematic human cancer 
classification, but these tests are not widely applied because characteristic molecular markers 
for most solid tumors have yet to be identified. In the recent years microarray-based tumor 

25 gene expression profiling has been used for cancer diagnosis. However, studies are still 

limited and have utilized different array platforms making it difficult to compare the different 
datasets (Golub et al. 1999, Science 286: 531-537; Alizadeh et al. 2000, Nature 403: 503- 
511; Bittner et al. 2000, Nature 406: 536-540). In addition, comprehensive gene expression 
databases have to be developed, and there are no established analytical methods yet capable 

30 of solving complex, multiclass, gene expression-based classification problems. 

Another problem for cancer diagnostics is the identification of tumor origin for metastatic 
carcinomas. For example, in the United States, 51,000 patients (4% of all new cancer 
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cases) present annually with metastases arising from occult primary carcinomas of unknown 
origin (ACS Cancer Facts & Figures 2001: American Cancer Society). Adenocarcinomas 
represent the most common metastatic tumors of unknown primary site. Although these 
patients often present at a late stage, the outcome can be positively affected by accurate 
5 diagnoses followed by appropriate therapeutic regimens specific to different types of 
adenocarcinoma (Hillen 2000, Postgrad. Med. 3. 76: 690-693). The lack of unique 
microscopic appearance of the different types of adenocarcinomas challenges morphological 
diagnosis of adenocarcinomas of unknown origin. The application of tumor-specific serum 
markers in identifying cancer type could be feasible, but such markers are not available at 

10 present (Milovic etal. 2002, Med. Sci. Monit. 8: MT25-MT30). Microarray expression profiling 
has recently been used to successfully classify tumors according to their site of origin 
(Ramaswamy etal. 2001, Proc. Natl. Acad. Sci. U.S.A. 98: 15149-15154), but the lack of a 
standard for array data collection and analysis make them difficult to use in a clinical setting. 
SAGE (serial analysis of gene expression), on the other hand, measures absolute expression 

15 levels through a tag counting approach, allowing data to be obtained and compared from 
different samples. The drawback of this method is, however, its low throughput, making it 
inappropriate for routine clinical applications. Quantitative real-time PCR is a reliable method 
for assessing gene expression levels from relatively small amounts of tissue (Bustin 2002, J. 
Mol. Endocrinol. 29: 23-39). Although this approach has recently been successfully applied to 

20 the molecular classification of breast tumors into prognostic subgroups based on the analysis 
of 2,400 genes (Iwao etal. 2002, Hum. Mol. Genet. 11: 199-206), the measurement of such 
a large number of randomly selected genes by PCR is clinically impractical. 

Since the discovery of the first miRNA gene lin-4, in 1993, microRNAs have emerged as 
important non-coding RNAs, involved in a wide variety of regulatory functions during cell 

25 growth, development and differentiation. Furthermore, an expanding inventory of microRNA 
studies has shown that many miRNAs are mutated or down-regulated in human cancers, 
implying that miRNAs can act as tumor supressors or even oncogenes. Thus, detection and 
quantitation of all the microRNAs with a role in human disease, including cancers, would be 
highly useful as biomarkers for diagnostic purposes or as novel pharmacological targets for 

30 treatment. The biggest challenge, on the other hand, in detection and quantitation of the 
mature miRNAs using currently available methods is the small size of 18-25 nt and 
sometimes low level of expression. 

The present invention solves the abovementioned problems by providing the design and 
development of novel oligonucleotide compositions and probe sequences for accurate, highly 
35 sensitive and specific detection and quantitation of microRNAs and other non-coding RNAs, 

useful as biomarkers for diagnostic purposes of human disease as well as for antisense-based 
intervention, which is targeted against tumorigenic miRNAs and other non-coding RNAs. The 
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invention furthermore provides novel oligonucleotide compositions and probe sequences for 
sensitive and specific detection and quantitation of microRNAs, useful as biomarkers for the 
identification of the primary site of metastatic tumors of unknown origin. 

SUMMARY OF THE INVENTION 

5 The challenges of establishing genome function and understanding the layers of information 
hidden in the complex transcriptomes of higher eukaryotes call for novel, improved 
technologies for detection and analysis of non-coding RNA and protein-coding RNA molecules 
in complex nucleic acid samples. Thus, it would be highly desirable to be able to detect and 
analyse the expression of mature microRNAs, siRNAs, RNA-edited transcripts as well as 
10 highly homologous splice variants in the transcriptomes of eukaryotes using methods based 
on specific and sensitive oligonucleotide detection probes. 

The present invention solves the current problems faced by conventional approaches used in 
detection and analysis of mature miRNAs, their target mRNAs as well as siRNAs as outlined 
above by providing a method for the design, synthesis and use of novel oligonucleotide 

15 compositions and probe sequences with improved sensitivity and high sequence specificity for 
RNA target sequences, such as mature miRNAs and siRNAs- so that they are unlikely to 
detect a random RNA target molecule. Such oligonucleotide probes comprise a recognition 
sequence complementary to the RNA target sequence, which said recognition sequence is 
substituted with high-affinity nucleotide analogues, e.g. LNA, to increase the sensitivity and 

20 specificity of conventional oligonucleotides, such as DNA oligonucleotides, for hybridization to 
short target sequences, e.g. mature miRNAs, stem-loop precursor miRNAs, siRNAs or other 
non-coding RNAS as well as miRNA binding sites in their cognate mRNA targets, mRNAs, 
mRNA splice variants, RNA-edited mRNAs and antisense RNAs. The invention features a 
method of designing the detection probe sequences by selecting optimal substitution patterns 

25 for the high-affinity analogues, e.g. LNAs for the detection probes. This method involves (a) 
substituting the detection probe sequence with the high affinity analogue LNA in chimeric 
LNA-DNA oligonucleotides using regular spacing between the LNA substitutions, e.g. at every 
second nucleotide position, every third nucleotide position, or every fourth nucleotide 
position, in order to promote the A-type duplex geometry between the substituted detection 

30 probe and its complementary RNA target; with the said LNA monomer substitutions spiked in 
all the possible phases in the probe sequence with an unsubstituted monomer at the 5'-end 
position and 3'-end position in all the substituted designs; (b) determining the ability of the 
designed detection probes with different regular substitution patterns to self-anneal; and (c) 
determining the melting temperature of the substituted probes sequences of the invention, 
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and (d) selecting the probe sequences with the highest melting temperatures and lowest self- 
complementarity score, i.e. lowest ability to self-anneal are selected. 

Another aspect the invention features a method of designing the detection probe sequences 
by selecting optimal substitution patterns for the LNAs, which said method involves 
5 substituting the detection probe sequence with the high affinity analogue lima in chimeric 
LNA-DNA oligonucleotides using irregular spacing between the LNA monomers and selecting 
the probe sequences with the highest melting temperatures and lowest self-complementarity 
score. I n yet another aspect the invention features a computer code for a preferred software 
program of the invention for the design and selection of the said substituted detection probe 
10 sequences. 

The present invention hence also relates to a collection of detection probes, wherein each 
member of said collection comprises a recognition sequence consisting of nucleobases and 
affinity enhancing nucleobase analogues, and wherein the recognition sequences exhibit a 
combination of high melting temperatures and low self-complementarity scores, said melting 
15 temperatures being the melting temperature of the duplex between the recognition sequence 
and its complementary DNA or RNA sequence. 

Also single probes taken from such a collection form part of the present invention. 

The invention also relates to a method for A method for expanding or building a collection 
defined above, comprising 
20 A) defining a reference nucleotide sequence consisting of nucleobases, said reference 

nucleotide sequence being complementary to a target sequence for which the collection does 
not contain a detection probe, 

B) substituting the reference nucleotide sequence's nucleobases with affinity enhancing 
nucleobase analogues to provide a set of chimeric sequences wherein, 
25 C) determining usefulness of each of the chimeric sequences based on assessment of their 
ability to self-anneal and their melting temperature, and 

D) synthesizing and adding, to the collection, a probe comprising as its recognition sequence 
the chimeric sequence with the optimum combination of high melting temperature and low 
self-annealing. 

30 Also part of the invention is a method for designing an optimized detection probe for a target 
nucleotide sequence, comprising 

1) defining a reference nucleotide sequence consisting of nucleobases, said reference 
nucleotide sequence being complementary to said target nucleotide sequence, 

2) substituting the reference nucleotide sequence's nucleobases with affinity enhancing 
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nucleobase analogues to provide a set of chimeric sequences 

3) determining usefulness of each of the chimeric sequences based on assessment of their 
ability to self-anneal and their melting temperatures, and 

4) defining the optimized detection probe as the one in the set having as its recognition 

5 sequence the chimeric sequence with the optimum combination of high melting temperature 
and low self-annealing. 

Furthermore, the present invention also relates to a computer system for designing an 
optimized detection probe for a target nucleic acid sequence, said system comprising 
a) input means for inputting the target nucleotide, 
10 b) storage means for storing the target nucleotide sequence, 

c) optionally executable code which can calculate a reference nucleotide sequence being 
complementary to said target nucleotide sequence and/or input means for inputting the 
reference nucleotide sequence, 

d) optionally storage means for storing the reference nucleotide sequence, 

15 e) executable code which can generate chimeric sequences from the reference nucleotide 

sequence or the target nucleic acid sequence, wherein said chimeric sequences comprise the 
reference nucleotide sequence, wherein has been in-substituted affinity enhancing 
nucleobase analogues, 

f) executable code which can determine the usefulness of such chimeric sequences based on 
20 assessment of their ability to self-anneal and their melting temperatures and either rank such 

chimeric sequences according to their usefulness, 

g) storage means for storing at least one chimeric sequence, and 

h) output means for presenting the sequence of at least one optimized detection probe. 

Also a storage means embedding executable code (e.g. a computer program) which executes 
25 the design steps of the method referred to above is part of the present invention. 

Further, the present invention also relates to a method for specific isolation, purification, 
amplification, detection, identification, quantification, inhibition or capture of a target 
nucleotide sequence in a sample, said method comprising contacting said sample with a 
member of a collection defined above under conditions that facilitate hybridization between 
30 said member/probe and said target nucleotide sequence. 

In another aspect the invention features detection probe sequences containing a ligand, 
which said ligand means something, which binds. Such ligand-containing detection probes of 
the invention are useful for isolating target RNA molecules from complex nucleoc acid 
mixtures, such as miRNAs, their cognate target mRNAs and siRNAs. Ligands comprise biotin 
35 and functional groups such as: aromatic groups (such as benzene, pyridine, naphtalene, 
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anthracene, and phenanthrene), heteroaromatic groups (such as thiophene, furan, 
tetrahydrofuran, pyridine, dioxane, and pyrimidine), carboxylic acids, carboxylic acid esters, 
carboxylic acid halides, carboxylic acid azides, carboxylic acid hydrazides, sulfonic acids, 
sulfonic acid esters, sulfonic acid halides, semicarbazides, thiosemicar-bazides, aldehydes, 
5 ketones, primary alcohols, secondary alcohols, tertiary alcohols, phenols, alkyl halides, thiols, 
disulphides, primary amines, secondary amines, tertiary amines, hydrazines, epoxides, 
maleimides, C1-C20 alkyl groups optionally interrupted or terminated with one or more 
heteroatoms such as oxygen atoms, nitrogen atoms, and/or sulphur atoms, optionally 
containing aromatic or mono/polyunsaturated hydrocarbons, polyoxyethylene such as 
10 polyethylene glycol, oligo/polyamides such as poly- (3-alanine, polyglycine, polylysine, 

peptides, oligo/polysaccharides, oligo/polyphosphates, toxins, antibiotics, cell poisons, and 
steroids, and also affinity ligands, i.e. functional groups or biomolecules that have a specific 
affinity for sites on particular proteins, antibodies, poly- and oligosaccharides, and other 
biomolecules. 

15 In another aspect the invention features detection probe sequences, which said sequences 
have been furthermore modified by Selectively Binding Complementary (SBC) nucleobases, 
i.e. modified nucleobases that can make stable hydrogen bonds to their complementary 
nucleobases, but are unable to make stable hydrogen bonds to other SBC nucleobases. Such 
SBC monomer substitutions are especially useful when highly self-complementary detection 

20 probe sequences are employed. As an example, the SBC nucleobase A', can make a stable 
hydrogen bonded pair with its complementary unmodified nucleobase, T. Likewise, the SBC 
nucleobase T' can make a stable hydrogen bonded pair with its complementary unmodified 
nucleobase, A. However, the SBC nucleobases A' and T' will form an unstable hydrogen 
bonded pair as compared to the base pairs A'-T and A-~T. Likewise, a SBC nucleobase of C is 

25 designated C and can make a stable hydrogen bonded pair with its complementary 

unmodified nucleobase G, and a SBC nucleobase of G is designated G' and can make a stable 
hydrogen bonded pair with its complementary unmodified nucleobase C, yet C and G' will 
form an unstable hydrogen bonded pair as compared to the base pairs C-G and C-G'. A 
stable hydrogen bonded pair is obtained when 2 or more hydrogen bonds are formed e.g. the 

30 pair between A' and T, A and T, C and G\ and C and G. An unstable hydrogen bonded pair is 
obtained when 1 or no hydrogen bonds is formed e.g. the pair between A' and T\ and C and 
G\ Especially interesting SBC nucleobases are 2,6-diaminopurine (A', also called D) together 
with 2-thio-uracil (U\ also called 2SU)(2-thio-4-oxo-pyrimidine) and 2-thio-thymine (T, also 
called 2ST)(2-thio-4-oxo-5-methyl-pyrimidine). 

35 In another aspect the detection probe sequences of the invention are covalently bonded to a 
solid support by reaction of a nucleoside phosphoramidite with an activated solid support, 
and subsequent reaction of a nucleoside phosphoramide with an activated nucleotide or 
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nucleic acid bound to the solid support. In some embodiments, the solid support or the 
detection probe sequences bound to the solid support are activated by illumination, a 
photogenerated acid, or electric current. I n other embodiments the detection probe 
sequences contain a spacer, e.g. a randomized nucleotide sequence or a non-base sequence, 
5 such as hexaethylene glycol, between the reactive group and the recognition sequence. Such 
covalently bonded detection probe sequence populations are highly useful for large-scale 
detection and expression profiling of mature miRNAs, stem-loop precursor miRNAs, siRNAs 
and other non-coding RNAs. 

The present oligonucleotide compositions and detection probe sequences of the invention are 

10 highly useful and applicable for detection of individual small RNA molecules in complex 

mixtures composed of hundreds of thousands of different nucleic acids, such as detecting 
mature miRNAs, their target mRNAs or siRNAs, by Northern blot analysis or for addressing 
the spatiotemporal expression patterns of miRNAs, siRNAs or other non-coding RNAs as well 
as mRNAs by in situ hybridization in whole-mount embryos, whole-mount animals or plants 

15 or tissue sections of plants or animals, such as human, mouse, rat, zebrafish, Caenorhabditis 
elegans, Drosophila melanogaster, Arabicfopsis thaliana, rice and maize. The present 
oligonucleotide compositions and detection probe sequences of invention are furthermore 
highly useful and applicable for large-scale and genome-wide expression profiling of mature 
miRNAs, siRNAs or other non-coding RNAs in animals and plants by oligonucleotide 

20 microarrays. The present oligonucleotide compositions and detection probe sequences are 

furthermore highly useful in functional analysis of miRNAs, siRNAs or other non-coding RNAs 
in vitro and in vivo in plants or animals, such as human, mouse, rat, zebrafish, 
Caenorhabditis eiegans, Drosophila melanogaster, Arabidopsis thaliana, rice and maize, by 
inhibiting their mode of action, e.g. the binding of mature miRNAs to their cognate target 

25 mRNAs. The oligonucleotide compositions and detection probe sequences of invention are 
also applicable to detecting, testing, diagnosing or quantifying miRNAs, siRNAs, other non- 
coding RNAs, RNA-edited transcripts or alternative mRNA splice variants implicated in or 
connected to human disease in complex human nucleic acid samples, e.g. from cancer 
patients. The oligonucleotide compositions and probe sequences are especially applicable for 

30 accurate, highly sensitive and specific detection and quantitation of microRNAs and other 

non-coding RNAs, which are useful as biomarkers for diagnostic purposes of human diseases, 
such as cancers, as well as for antisense-based intervention, targeted against tumorigenic 
miRNAs and other non-coding RNAs. The novel oligonucleotide compositions and probe 
sequences are furthermore applicable for sensitive and specific detection and quantitation of 

35 microRNAs, which can be used as biomarkers for the identification of the primary site of 
metastatic tumors of unknown origin. 
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Brief Description Of The Drawings 

Fig. 1 : The structures of DNA, LNA and RNA nucleosides. 

Fig. 2: The structures of LNA 2,6-diaminopurine and LNA 2-thiothymidine nucleosides. 

Fig.: 3. The specificity of microRNA detection by in situ hybridization with LNA-substituted 
5 probes. 

The LNA probes containing one 1 MM) or two (2 MM) mismatches were designed for the three 
different miRNAs miR-206, miR-124a and miR-122a (see Table 3 below). The hybridizations 
were performed on embryos at 72 hours post fertilization at the same temperature as the 
perfect match probe (0 MM). 

10 Fig. 4: Examples of miRNA whole-mount in situ expression patterns in zebrafish detected by 
LNA-substituted probes . 

Representatives for miRNAs expressed in the organ systems are shown. miRNAs were 
expressed in: (A) liver of the digestive system, (B) brain, spinal cord and cranial 
nerves/ganglia of the central and peripheral nervous systems, (C, M) muscles, (D) restricted 

15 parts along the head-to-tail axis, (E) pigment cells of the skin, (F, L) pronephros and 

presumably mucous cells of the excretory system, (G, M) cartilage of the skeletal system, (H) 
thymus, (I, N) blood vessels of the circulatory system, (J) lateral line system of the sensory 
organs. Embryos in (K, L, M, N) are higher magnifications of the embryos in (C, D, G, I), 
respectively. (A-J, N) are lateral views; (K-M) are dorsal views. All embryos are 72 hours 

20 post fertilization, except for (H), which is a five-day old larva. 

Fig. 5: Detection of let-7a miRNA by in situ hybridization in paraffin-embedded mouse brain 

sections using 3' digoxigenin-labeled LNA probe. 

Part of the hippocampus can be seen as an arrow-like structure. 

Fig. 6: Detection of let- 7a miRNA by in situ hybridization in paraffin-embedded mouse brain 
25 sections using 3' digoxigenin-labeled LNA probe. 
The Purkinje cells can be seen in the cerebellum. 

Fig. 7: Detection of miR-124a, miR-122a and miR-206 with DIG-labeled DNA and LNA probes 
in 72h zebrafish embryos. 

(a) Dot-blot of DIG labeled DNA and LNA probes. Per probe, 1 pmol was spotted on a 
30 positively charged nylon membrane. All probes show approximately equal incorporation of 
the DIG-label. 
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(b) Only LNA probes give clear staining. LNA probes were hybridized at 59 °C (miR-122a and 
miR-124a) and 54 °C (miR-206). DNA probes were hybridized at 45°C. 

Fig. 8: Determination of the optimal hybridization temperature and time for in situ 
hybridization on 72h zebrafish embryos using LNA probes. 
5 (a) LNA probes for miR-122a and miR-206 were hybridized at different temperatures. The 
optimal hybridization temperature lies around 21 °C below the calculated Tm of the probe. 
While specific staining remains at the lower temperatures, background increases significantly. 
At higher temperatures staining is completely lost. 

(b) Hybridization time series with probes for miR-122a and miR-206. An incubation time of 
10 10 min is already sufficient to get a detectable signal, while increasing the hybridization time 
beyond one hour does not increase the signal significantly. All in situ hybridizations were 
performed in parallel. 

Fig. 9 : Assessment of the specificity of LNA probes using perfectly matched and mismatched 
probes for the detection of miR-124a, miR-122a and miR-206 by in situ hybridization on 72h 
15 zebrafish embryos. 

Mismatched probes were hybridized under the same conditions as the perfectly matching 
probe. In most cases a central single mismatch is sufficient to loose signal. For the very 
highly expressed miR~124a specific staining was only lost upon introduction of two 
consecutive central mismatches in the probe. 

20 Fig. 10: In situ detection of miR-124a and miR-206 in 72h zebrafish embryos using shorter 
LNA probe versions. 

In situ hybridizations were performed with probes of 2, 4, 6, 8, 10, 12 and 14 nt shorter than 
the original 22nt probes. Signals of probes that were 14 nt in length still resulted in readily 
detectable and specific signals. A single central mismatch in the 14 nt probes for miR-124a 
25 and miR-206 prevents hybridization. Probes that were 12 nt in length gave slightly reduced 
staining for both miR-124a and miR-206. Staining was virtually lost when 10 and 8 nt probes 
were used, although weak staining in the brain could still be observed for the highly 
expressed miR-124a. 

Fig. 11: In situ hybridizations for miRNAs on Xenopus tropicalis and mouse embryos. 
30 (a) Expression of miR-1 is restricted to the muscles in the body and the head in X. tropicalis. 
miR-124a is expressed throughout the central nervous system. 

(b) Expression of 15 miRNAs in 9.5 and 10.5 dpc (days post coitum) mouse embryos: miR- 
10a and 10b, posterior trunk; miR-196a, tailbud; miR-126, blood vessels; miR-125b, 
midbrain hindbrain boundary; miR-219, midbrain, hindbrain and spinal cord; miR-124a, 
35 central nervous system; miR-9, forebrain and the spinal cord; miR-206, somites; miR-1, 
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heart and somites; miR-182, miR-96 and miR-183, cranial and dorsal root ganglia; miR-17- 
5p and miR-20 are expressed ubiquitously, like the other members of its genomic cluster. 

Definitions 

For the purposes of the subsequent detailed description of the invention the following 
5 definitions are provided for specific terms, which are used in the disclosure of the present 
invention: 

In the present context "ligand" means something, which binds. Ligands comprise biotin and 
functional groups such as: aromatic groups (such as benzene, pyridine, naphtalene, 
anthracene, and phenanthrene), heteroaromatic groups (such as thiophene, furan, 

10 tetrahydrofuran, pyridine, dioxane, and pyrimidine), carboxylic acids, carboxylic acid esters, 
carboxylic acid halides, carboxylic acid azides, carboxylic acid hydrazides, sulfonic acids, 
sulfonic acid esters, sulfonic acid halides, semicarbazides, thiosemicarbazides, aldehydes, 
ketones, primary alcohols, secondary alcohols, tertiary alcohols, phenols, alkyl halides, thiols, 
disulphides, primary amines, secondary amines, tertiary amines, hydrazines, epoxides, 

15 maleimides, Ci-C 20 alkyl groups optionally interrupted or terminated with one or more 
heteroatoms such as oxygen atoms, nitrogen atoms, and/or sulphur atoms, optionally 
containing aromatic or mono/polyunsaturated hydrocarbons, polyoxyethylene such as 
polyethylene glycol, oligo/polyamides such as poly- (3-alanine, polyglycine, polylysine, 
peptides, oligo/polysaccharides, oligo/polyphosphates, toxins, antibiotics, cell poisons, and 

20 steroids, and also "affinity ligands", i.e. functional groups or biomolecules that have a specific 
affinity for sites on particular proteins, antibodies, poly- and oligosaccharides, and other 
biomolecules. 

The singular form "a", "an" and "the" include plural references unless the context clearly 
dictates otherwise. For example, the term "a cell" includes a plurality of cells, including 
25 mixtures thereof. The term "a nucleic acid molecule" includes a plurality of nucleic acid 
molecules. 

"Trans ctT ptome" refers to the complete collection of transcriptional units of the genome of 
any species. In addition to protein-coding mRNAs, it also represents non-coding RNAs, such 
as small nucleolar RNAs, siRNAs, microRNAs and antisense RNAs, which comprise important 
30 structural and regulatory roles in the cell. 

A "multi-probe library" or "library of multi-probes" comprises a plurality of multi- probes, 
such that the sum of the probes in the library are able to recognise a major proportion of a 
transcriptome, including the most abundant sequences, such that about 60%, about 70%, 
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about 80%, about 85%, more preferably about 90%, and still more preferably 95%, of the 
target nucleic acids in the transcriptome, are detected by the probes. 

"Sample" refers to a sample of cells, or tissue or fluid isolated from an organism or 
organisms, including but not limited to, for example, skin, plasma, serum, spinal fluid, lymph 
5 fluid, synovial fluid, urine, tears, blood cells, organs, tumours, and also to samples of in vitro 
cell culture constituents (including but not limited to conditioned medium resulting from the 
growth of cells in cell culture medium, recombinant cells and cell components). 

An "organism" refers to a living entity, including but not limited to, for example, human, 
mouse, rat, Drosophila, C. elegans, yeast, Arabidopsis thaliana, maize, rice, zebra fish, 
10 primates, domestic animals, etc. 

The terms "Detection probes" or "detection probe" or "detection probe sequence" refer to an 
oligonucleotide, which oligonucleotide comprises a recognition sequence complementary to a 
RNA (or DNA) target sequence, which said recognition sequence is substituted with high- 
affinity nucleotide analogues, e.g. LNA, to increase the sensitivity and specificity of 
15 conventional oligonucleotides, such as DNA oligonucleotides, for hybridization to short target 
sequences, e.g. mature miRNAs, stem-loop precursor miRNAs, pri-miRNAs, siRNAs or other 
non-coding RNAs as well as miRNA binding sites in their cognate mRNA targets, mRNAs, 
mRNA splice variants, RNA-edited mRNAs and antisense RNAs. 

The terms "miRNA" and "microRNA" refer to 18-25 nt non-coding RNAs derived from 
20 endogenous genes. They are processed from longer (ca 75 nt) hairpin-like precursors termed 
pre-miRNAs. MicroRNAs assemble in complexes termed miRNPs and recognize their targets 
by antisense complementarity. If the microRNAs match 100% their target, i.e. the 
complementarity is complete, the target mRNA is cleaved, and the miRNA acts like a siRNA. 
If the match is incomplete, i.e. the complementarity is partial, then the translation of the 
25 target mRNA is blocked. 

The terms "Small interfering RNAs" or "siRNAs" refer to 21-25 nt RNAs derived from 
processing of linear double-stranded RNA. siRNAs assemble in complexes termed RISC (RNA- 
induced silencing complex) and target homologous RNA sequences for endonucleolytic 
cleavage. Synthetic siRNAs also recruit RISCs and are capable of cleaving homologous RNA 
30 sequences 

The term "RNA interference" (RNAi) refers to a phenomenon where double-stranded RNA 
homologous to a target mRNA leads to degradation of the targeted mRNA. More broadly 
defined as degradation of target mRNAs by homologous siRNAs. 
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The term "Recognition sequence" refers to a nucleotide sequence that is complementary to a 
region within the target nucleotide sequence essential for sequence-specific hybridization 
between the target nucleotide sequence and the recognition sequence. 

The term "label" as used herein refers to any atom or molecule which can be used to provide 
5 a detectable (preferably quantifiable) signal, and which can be attached to a nucleic acid or 
protein. Labels may provide signals detectable by fluorescence, radioactivity, colorimetric, X- 
ray diffraction or absorption, magnetism, enzymatic activity, and the like. 

As used herein, the terms "nucleic acid", "polynucleotide" and "oligonucleotide" refer to 
primers, probes, oligomer fragments to be detected, oligomer controls and unlabelled 

10 blocking oligomers and shall be generic to polydeoxyribonucleotides (containing 2-deoxy-D- 
ribose), to polyribonucleotides (containing D-ribose), and to any other type of polynucleotide 
which is an N glycoside of a purine or pyrimidine base, or modified purine or pyrimidine 
bases. There is no intended distinction in length between the term "nucleic acid", 
"polynucleotide" and "oligonucleotide", and these terms will be used interchangeably. These 

15 terms refer only to the primary structure of the molecule. Thus, these terms include double- 
and single-stranded DNA, as well as double- and single stranded RNA. The oligonucleotide is 
comprised of a sequence of approximately at least 3 nucleotides, preferably at least about 6 
nucleotides, and more preferably at least about 8 - 30 nucleotides corresponding to a region 
of the designated target nucleotide sequence. "Corresponding" means identical to or 

20 complementary to the designated sequence. The oligonucleotide is not necessarily physically 
derived from any existing or natural sequence but may be generated in any manner, 
including chemical synthesis, DNA replication, reverse transcription or a combination thereof. 

The terms "oligonucleotide" or "nucleic acid" intend a polynucleotide of genomic DNA or RNA, 
cDNA, semi synthetic, or synthetic origin which, by virtue of its origin or manipulation: (1) is 

25 not associated with all or a portion of the polynucleotide with which it is associated in nature; 
and/or (2) is linked to a polynucleotide other than that to which it is linked in nature; and (3) 
is not found in nature. Because mononucleotides are reacted to make oligonucleotides in a 
manner such that the 5'-phosphate of one mononucleotide pentose ring is attached to the 3' 
oxygen of its neighbour in one direction via a phosphodiester linkage, an end of an 

30 oligonucleotide is referred to as the "5 1 end" if its 5' phosphate is not linked to the 3' oxygen 
of a mononucleotide pentose ring and as the "3 1 end" if its 3' oxygen is not linked to a 5' 
phosphate of a subsequent mononucleotide pentose ring. As used herein, a nucleic acid 
sequence, even if internal to a larger oligonucleotide, also may be said to have a 5' and 3' 
ends. When two different, non-overlapping oligonucleotides anneal to different regions of the 

35 same linear complementary nucleic acid sequence, the 3' end of one oligonucleotide points 



WO 2006/069584 



PCT/DK2005/000838 



25 

toward the 5' end of the other; the former may be called the "upstream" oligonucleotide and 
the latter the "downstream" oligonucleotide. 

By the term "SBC nucleobases" is meant "Selective Binding Complementary" nucleobases, 
i.e. modified nucleobases that can make stable hydrogen bonds to their complementary 
5 nucleobases, but are unable to make stable hydrogen bonds to other SBC nucleobases. As an 
example, the SBC nucleobase A', can make a stable hydrogen bonded pair with its 
complementary unmodified nucleobase, T. Likewise, the SBC nucleobase T can make a 
stable hydrogen bonded pair with its complementary unmodified nucleobase, A. However, the 
SBC nucleobases A' and T' will form an unstable hydrogen bonded pair as compared to the 

10 base pairs A'-T and A-T. Likewise, a SBC nucleobase of C is designated C and can make a 
stable hydrogen bonded pair with its complementary unmodified nucleobase G, and a SBC 
nucleobase of G is designated G' and can make a stable hydrogen bonded pair with its 
complementary unmodified nucleobase C, yet C and G' will form an unstable hydrogen 
bonded pair as compared to the base pairs C-G and C-G'. A stable hydrogen bonded pair is 

15 obtained when 2 or more hydrogen bonds are formed e.g. the pair between A' and T, A and 
T\ C and G\ and C and G. An unstable hydrogen bonded pair is obtained when 1 or no 
hydrogen bonds is formed e.g. the pair between A' and T\ and C and G'. Especially 
interesting SBC nucleobases are 2,6-diaminopurine (A', also called D) together with 2-thio- 
uracil (IT, also called 2S U)(2-thio-4-oxo-pyrimidine) and 2-thio-thymine (T, also called 2S T)(2- 

20 thio-4-oxo-5-methyl-pyrimidine). Figure 4 in PCT Publication No. WO 2004/024314 illustrates 
that the pairs A- 2S T and D-T have 2 or more than 2 hydrogen bonds whereas the D- 2S T pair 
forms a single (unstable) hydrogen bond. Likewise the SBC nucleobases pyrrolo-[2,3- 
d]pyrimidine-2(3H)-one (C, also called PyrroloPyr) and hypoxanthine (G\ also called l)(6- 
oxo-purine) are shown in Figure 4 in PCT Publication No. WO 2004/024314 where the pairs 

25 PyrroloPyr-G and C-l have 2 hydrogen bonds each whereas the PyrroloPyr-l pair forms a 
single hydrogen bond. 

"SBC LNA oligomer" refers to a"LNA oligomer" containing at least one LNA monomer where 
the nucleobase is a "SBC nucleobase". By "LNA monomer with an SBC nucleobase" is meant 
a "SBC LNA monomer". Generally speaking SBC LNA oligomers include oligomers that besides 

30 the SBC LNA monomer(s) contain other modified or naturally occurring nucleotides or 

nucleosides. By "SBC monomer" is meant a non-LNA monomer with a SBC nucleobase. By 
"isosequential oligonucleotide" is meant an oligonucleotide with the same sequence in a 
Watson-Crick sense as the corresponding modified oligonucleotide e.g. the sequences 
agTtcATg is equal to agTscD 2S Ug where s is equal to the SBC DNA monomer 2-thio-t or 2- 

35 thio-u, D is equal to the SBC LNA monomer LNA-D and 2S U is equal to the SBC LNA monomer 
LNA 2S U. 
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The complement of a nucleic acid sequence as used herein refers to an oligonucleotide which, 
when aligned with the nucleic acid sequence such that the 5 1 end of one sequence is paired 
with the 3' end of the other, is in "antiparallel association." Bases not commonly found in 
natural nucleic acids may be included in the nucleic acids of the present invention include, for 
5 example, inosine and 7-deazaguanine. Complementarity may not be perfect; stable duplexes 
may contain mismatched base pairs or unmatched bases. Those skilled in the art of nucleic 
acid technology can determine duplex stability empirically considering a number of variables 
including, for example, the length of the oligonucleotide, percent concentration of cytosine 
and guanine bases in the oligonucleotide, ionic strength, and incidence of mismatched base 
10 pairs. 

Stability of a nucleic acid duplex is measured by the melting temperature, or "T m ". The T m of 
a particular nucleic acid duplex under specified conditions is the temperature at which half of 
the duplexes have disassociated. 

The term "nucleobase" covers the naturally occurring nucleobases adenine (A), guanine (G), 
15 cytosine (C), thymine (T) and uracil (U) as well as non-naturally occurring nucleobases such 
as xanthine, diaminopurine, 8-oxo-N 6 -methyladenine, 7-deazaxanthine, 7-deazaguanine, 
N 4 , N 4 -ethanocytosin, N 6 , N 6 -ethano-2,6-diaminopurine, 5-methylcytosine, 5~(C 3 -C 6 )-alkynyl- 
cytosine, 5-fluorouracil, 5-bromouracil, pseudoisocytosine, 2-hydroxy-5-methyl-4- 
triazolopyridin, isocytosine, isoguanine, inosine and the "non-naturally occurring" 
20 nucleobases described in Benner et al., U.S. Patent No. 5,432,272 and Susan M. Freier and 
Karl-Heinz Altmann, Nucleic Acid Research, 25: 4429-4443, 1997. The term "nucleobase" 
thus includes not only the known purine and pyrimidine heterocycles, but also heterocyclic 
analogues and tautomers thereof. Further naturally and non naturally occurring nucleobases 
include those disclosed in U.S. Patent No. 3,687,808; in chapter 15 by Sanghvi, in Antisense 
25 Research and Application, Ed. S. T. Crooke and B. Lebleu, CRC Press, 1993; in Englisch, et 

al., Angewandte Chemie, International Edition, 30: 613-722, 1991 (see, especially pages 622 
and 623, and in the Concise Encyclopedia of Polymer Science and Engineering, J. I . 
Kroschwitz Ed., John Wiley & Sons, pages 858-859, 1990, Cook, Anti-Cancer DrugDesign 6: 
585-607, 1991, each of which are hereby incorporated by reference in their entirety). 

30 The term "nucleosidic base" or "nucleobase analogue" is further intended to include 

heterocyclic compounds that can serve as like nucleosidic bases including certain "universal 
bases" that are not nucleosidic bases in the most classical sense but serve as nucleosidic 
bases. Especially mentioned as a universal base is 3-nitropyrrole or a 5-nitroindole. Other 
preferred compounds include pyrene and pyridyloxazole derivatives, pyrenyl, 

35 pyrenylmethylglycerol derivatives and the like. Other preferred universal bases include, 
pyrrole, diazole or triazole derivatives, including those universal bases known in the art. 
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By "oligonucleotide," "oligomer," or "oligo" is meant a successive chain of monomers (e.g., 
glycosides of heterocyclic bases) connected via internucleoside linkages. The linkage 
between two successive monomers in the oligo consist of 2 to 4, desirably 3, groups/atoms 
selected from -CH 2 -, -0-, -S-, -NR H - , >C=0, >C=NR H , >C=S, -Si(FT) 2 -, -SO-, -S(0) 2 -, 
5 -P(0) 2 -, -PO(BH 3 )-, -P(0,S)-, -P(S) 2 -, -PO(R")-, -PO(OCH 3 )-, and -PO(l\IHR H )-, where R H is 
selected from hydrogen and Ci. 4 -alkyl, and R" is selected from Ci. 6 -alkyl and phenyl. 
Illustrative examples of such linkages are -CH 2 -CH 2 -CH 2 -, -CH 2 -CO-CH 2 -, -CH 2 -CHOH-CH 2 -, 
-0-CH 2 -0-, -0-CH 2 -CH 2 -, -0-CH 2 -CH= (including RP when used as a linkage to a succeeding 
monomer), -CH 2 -CH 2 -0-, -NR 1 -CH 2 -CH 2 -, -CH 2 -CH 2 -NR"-, -CH 2 -NR H -CH 2 - , -0-CH ^CH^NRH-, 

10 -NR H -CO-0-, -NR H -CO-NR H - , -NR H -CS-NR H - , -NR H -C(=NR H )-NR H - , -NR H -CO-CH 2 -l\IR H ~ -0-C0- 
0-, -0-CO-CH 2 -0-, -0-CH 2 -CO-0-, -CH 2 -CO-NR H - , -O-CO-NR^, -NR H -CO-CH 2 -, -0-CH 2 -CO- 
NR K , -0-CH 2 -CH 2 -NR"-, -CH=N-0-, -CH 2 -NR H -0-, -CH 2 -0-N= (including R 5 when used as a 
linkage to a succeeding monomer), -CH 2 -0-NRB -CO-NR H -CH 2 - , -CH 2 -NR H -0-, -CH 2 -NR H -CO- 
, -0-NR H -CH 2 -, -0-NR H - , -0-CH 2 -S-, -S-CH 2 -0-, -CH 2 -CH 2 -S-, -0-CH 2 -CH 2 -S-, -S-CH 2 -CH = 

15 (including R 5 when used as a linkage to a succeeding monomer), -S-CH 2 -CH 2 -, -S-CH 2 -CH 2 -0- 
, -S-CH 2 -CH 2 -S-, -CH 2 -S-CH 2 -, -CH 2 -SO-CH 2 -, -CH 2 -S0 2 -CH 2 - , -0-S0-0-, -0-S(O) 2 -0-, -O- 
S(0) 2 -CH 2 -, -0-S(O) 2 -NR"-, -NR H -S(0) 2 -CH 2 -, -O-S(O) 2 -CH 2 -, -O-P(O) 2 -0-, -0-P(O ,S)-0-, -O- 
P(S) 2 -0-, -S-P(0) 2 -0-, -S-P(CS)-0-, -S-P(S) 2 -0-, -O-P(O) 2 -S-, -0-P(0,S)-S-, -O-P(S) 2 -s-, 
-S-P(0) 2 -S-, -S-P(0,S)-S-, -S-P(S) 2 -S-, -0-PO(R 11 J-O-, -0-PO(OCH 3 )-0-, -0-PO(OCH 2 CH 3 )-0- 

20 , -0-PO(OCH 2 CH 2 S-R)-O-, -0-PO(BH 3 J-0-, -0-PO(NHR N )-0-, -O-P(O) 2 -NR H - 7 -NR H -P(0) 2 -0-, - 
0-P(0,NR H )-0, -CH 2 -P(0) 2 -0-, -O-P(O) 2 -CH 2 -, and -0-Si(R 11 J 2 -0-; among which -CH 2 -CO- 
NR H -, -CH 2 -NR H -0-, -S-CH 2 -0-, -O-P(O) 2 -0-, -0-P(O ,S)-0-, -O-P(S) 2 -0-, -NR H -P(0) 2 -0~, -O- 
P(0,NR H )-0-, -0-PO(R 11 J-O-, -0-PO(CH 3 J-O-, and -0-PO(NHR N )-0-, where R H is selected form 
hydrogen and Ci. 4 -alkyl, and R" is selected from C^-alky! and phenyl, are especially 

25 desirable. Further illustrative examples are given in Mesmaeker eh ai, Current Opinion in 
Structural Biology 1995, 5, 343-355 and Susan M. Freier and Karl-Heinz Altmann, Nucleic 
Acids Research, 1997, vol 25, pp 4429-4443. The left-hand side of the internucleoside 
linkage is bound to the 5-membered ring as substituent P* at the 3'-position, whereas the 
right-hand side is bound to the 5'-position of a preceding monomer. 

30 By "LIMA" or "LNA monomer" (e.g., an LNA nucleoside or LNA nucleotide) or an LNA oligomer 
(e.g., an oligonucleotide or nucleic acid) is meant a nucleoside or nucleotide analogue that 
includes at least one LNA monomer. LNA monomers as disclosed in PCT Publication WO 
99/14226 are in general particularly desirable modified nucleic acids for incorporation into an 
oligonucleotide of the invention. Additionally, the nucleic acids may be modified at either 

35 the 3' and/or 5' end by any type of modification known in the art. For example, either or 
both ends may be capped with a protecting group, attached to a flexible linking group, 
attached to a reactive group to aid in attachment to the substrate surface, etc. Desirable 
LNA monomers and their method of synthesis also are disclosed in US 6,043,060, US 



WO 2006/069584 



28 



PCT/DK2005/000838 



6,268,490, PCT Publications WO 01/07455, WO 01/00641, WO 98/39352, WO 00/56746, WO 
00/56748 and WO 00/66604 as well as in the following papers: Morita etai, Bioorg. Med. 
Chem. Lett. 12(l):73-76, 2002; Hakansson etai, Bioorg. Med. Chem. Lett. ll(7):935-938, 
2001; Koshkin etai, 3. Org. Chem. 66(25):8504-8512, 2001; Kvaemo etai, 3. Org. Chem. 
5 66(16):5498-5503, 2001; Hakansson etai, 3. Org. Chem. 65(1 7):51 61-51 66, 2000; 
Kvaerno etai, 3. Org. Chem. 65(1 7) :51 67-51 76, 2000; Pfundheller etai, Nucleosides 
Nucleotides 18(9):201 7-2030, 1999; and Kumar etai, Bioorg. Med. Chem. Lett. 
8(1 6):221 9-2222, 1998. 

Preferred LNA monomers, also referred to as "oxy-LNA" are LNA monomers which include 
10 bicyclic compounds as disclosed in PCT Publication WO 03/020739 wherein the bridge 
between R 4 ' and RF as shown in formula (I) below together designate -CH 2 -0- or 
-CH 2 -CH 2 -0-. 

By "LNA modified oligonucleotide" or "LNA substituted oligonucleotide" is meant a 
oligonucleotide comprising at least one LNA monomer of formula (I), described infra, having 
15 the below described illustrative examples of modifications: 




(I) 



wherein X is selected from -O-, -S-, -N(RN)-, -C(R 6 R 6 *)-, -0-C(R 7 R 7 >, -C(R 6 R 6 >0-, -S- 
C(R 7 R 7 *)-, -C(R 6 R 6 *)-S-, -N(R N *)-C(R 7 R 7 >, -C(R 6 R 6 *)-N(R and -C(R 6 R 6 *)-C(R 7 R r ) . 

B is selected from a modified base as discussed above e.g. an optionally substituted 
20 carbocyclic aryl such as optionally substituted pyrene or optionally substituted 

pyrenylmethylglycerol, or an optionally substituted heteroalicylic or optionally substituted 
heteroaromatic such as optionally substituted pyridyloxazole, optionally substituted pyrrole, 
optionally substituted diazole or optionally substituted triazole moieties; hydrogen, hydroxy, 
optionally substituted C 1 _ 4 -alkoxy, optionally substituted Ci_ 4 -alkyl, optionally substituted Ci_ 4 - 
25 acyloxy, nucleobases, DNA intercalators, photochemically active groups, thermochemically 
active groups, chelating groups, reporter groups, and ligands. 

P designates the radical position for an internucleoside linkage to a succeeding monomer, or 
a 5'-terminal group, such internucleoside linkage or 5'-terminal group optionally including the 
substituent R 5 . One of the substituents RP, FT, R 3 , and R 3 * is a group P* which designates an 
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internucleoside linkage to a preceding monomer, or a 2'/3'-terminal group. The substituents 
of R r , R 4 *, R 5 , R 5 *, R 6 , R 6 *, R 7 , R 7 *, R N , and the ones of F£, R 2 *, R 3 , and R 3 * not designating P* 
each designates a biradical comprising about 1-8 groups/atoms selected from -C(R a R! 3 )-, - 
C(R a )=C(R a )-, -C(R a )=N-, -C(R a )-0 5 -0-, -Si(R a ) 2 ~, -C(R a )-S, -S-, -S0 2 -, -C(R a )-N(R b )- 5 - 
5 N(R a )-, and >C=Q, wherein Q is selected from -0-, -S-, and -N(R a )- 5 and RP and each is 
independently selected from hydrogen, optionally substituted Ci-i 2 -all<yl, optionally 
substituted C 2 -i 2 -alkenyl, optionally substituted C 2 _i 2 -alkynyl, hydroxy, Q. A -alkoxy, C 2 _ 12 - 
alkenyloxy, carboxy, C^^-alkoxycarbonyl, Ci- A -alkylcarbonyl, formyl, aryl, aryloxy-carbonyl, 
aryloxy, arylcarbonyl, heteroaryl, hetero-aryloxy-carbonyl, heteroaryloxy, heteroarylcarbonyl, 

10 amino, mono- and di(Ci _ 6 -alkyl)amino, carbamoyl, mono- and di(C ^-alkyO-amino-carbonyl, 
amino-Ci _ 6 -alkyl-aminocarbonyl, mono- and di(Ci _ 6 -alkyl)amino-Ci. 6 -alkyl-aminocarbonyl, 
Ci-g-alkyl-carbonylamino, carbamido, ci_ 6 -alkanoyloxy, sulphono, C^g-alkylsulphonyloxy, 
nitro, azido, sulphanyl, C^-alkylthio, halogen, DNA intercalators, photochemically active 
groups, thermochemically active groups, chelating groups, reporter groups, and ligands, 

15 where aryl and heteroaryl may be optionally substituted, and where two geminal substituents 
RFand Rkfogether may designate optionally substituted methylene (=CH 2 ), and wherein two 
non-geminal or geminal substituents selected from RP, R b , and any of the substituents R 1 *, 
Ff, FT, R 3 , R 3 *, R 4 *, R 5 , R 5 *, R 6 and R 6 *, R 7 , and R 7 * which are present and not involved in P, 
P* or the biradical(s) together may form an associated biradical selected from biradicals of 

20 the same kind as defined before; the pair(s) of non-geminal substituents thereby forming a 
mono- or bicyclic entity together with (i) the atoms to which said non-geminal substituents 
are bound and (ii) any intervening atoms. 

Each of the substituents R 1 \ RP, R 2 *, R 3 , R 4 *, RP, R 5 *, R 6 and R 6 *, R 7 , and R 7 * which are 
present and not involved in P, P* or the biradical(s), is independently selected from hydrogen, 

25 optionally substituted Ci. 12 -alkyl, optionally substituted C 2 . 12 -alkenyl, optionally substituted 
C 2 .i 2 -alkynyl, hydroxy, Ci. 12 -alkoxy, C 2 _ 12 -alkenyloxy, carboxy, Ci_i 2 -alkoxycarbonyl, C^^- 
alkylcarbonyl, formyl, aryl, aryloxy-carbonyl, aryloxy, arylcarbonyl, heteroaryl, 
heteroaryloxy-carbonyl, heteroaryloxy, heteroarylcarbonyl, amino, mono- and di-(C 1 . 6 - 
alkyl)amino, carbamoyl, mono- and di(C 1 . 6 -alkyl)-amino-carbonyl, amino-C ^g-alkyl- 

30 aminocarbonyl, mono- and diCCi-e-alkyOamino-Ci-e-alkyl-aminocarbonyl, C^-alkyl- 

carbonylamino, carbamido, Ci_ 6 -alkanoyloxy, sulphono, C^g-alkylsulphonyloxy, nitro, azido, 
sulphanyl, C^g-alkylthio, halogen, DNA intercalators, photochemically active groups, 
thermochemically active groups, chelating groups, reporter groups, and ligands, where aryl 
and heteroaryl may be optionally substituted, and where two geminal substituents together 

35 may designate oxo, thioxo, imino, or optionally substituted methylene, or together may form 
a spiro biradical consisting of a 1-5 carbon atom(s) alkylene chain which is optionally 
interrupted and/or terminated by one or more heteroatoms/groups selected from -O-, -S-, 
and -(NR N )- where R N is selected from hydrogen and C-,_ 4 -alkyl, and where two adjacent (non- 
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geminal) substituents may designate an additional bond resulting in a double bond; and R 1 ^, 
when present and not involved in a biradical, is selected from hydrogen and d _ 4 -alkyl; and 
basic salts and acid addition salts thereof. 

Exemplary 5\ 3 M , and/or 2' terminal groups include -H, -OH, halo (e.g., chloro, fluoro, iodo, 
5 or bromo), optionally substituted aryl, (e.g., phenyl or benzyl), alkyl (e.g., methyl or ethyl), 
alkoxy (e.g., methoxy), acyl (e.g. acetyl or benzoyl), aroyl, aralkyl, hydroxy, hydroxyalkyl, 
alkoxy, aryloxy, aralkoxy, nitro, cyano, carboxy, alkoxycarbonyl, aryloxycarbonyl, 
aralkoxycarbonyl, acylamino, aroylamino, alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, 
alkylsulfinyl, arylsulfinyl, heteroarylsulfinyl, alkylthio, arylthio, heteroarylthio, aralkylthio, 
10 heteroaralkylthio, amidino, amino, carbamoyl, sulfamoyl, alkene, alkyne, protecting groups 
(e.g., silyl, 4,4'-dimethoxytrityl, monomethoxytrityl, or trityl(triphenylmethyl)), linkers (e.g., 
a linker containing an amine, ethylene glycol, quinone such as anthraquinone), detectable 
labels (e.g., radiolabels or fluorescent labels), and biotin. 

It is understood that references herein to a nucleic acid unit, nucleic acid residue, LNA 
15 monomer, or similar term are inclusive of both individual nucleoside units and nucleotide 
units and nucleoside units and nucleotide units within an oligonucleotide. 

A "modified base" or other similar terms refer to a composition (e.g., a non-naturally 
occurring nucleobase or nucleosidic base), which can pair with a natural base (e.g., adenine, 
guanine, cytosine, uracil, and/or thymine) and/or can pair with a non-naturally occurring 
20 nucleobase or nucleosidic base. Desirably, the modified base provides a T m differential of 15, 
12, 10, 8, 6, 4, or 2°Cor less as described herein. Exemplary modified bases are described 
in EP 1 072 679 and WO 97/12896. 

The term "chemical moiety" refers to a part of a molecule. "Modified by a chemical moiety" 
thus refer to a modification of the standard molecular structure by inclusion of an unusual 
25 chemical structure. The attachment of said structure can be covalent or non-covalent. 

The term "inclusion of a chemical moiety" in an oligonucleotide probe thus refers to 
attachment of a molecular structure. Such as chemical moiety include but are not limited to 
covalently and/or non-covalently bound minor groove binders (MGB) and/or intercalating 
nucleic acids (INA) selected from a group consisting of asymmetric cyanine dyes, DAPI, SYBR 
30 Green I, SYBR Green II, SYBR Gold, PicoGreen, thiazole orange, Hoechst 33342, Ethidium 

Bromide, l-0-(l-pyrenylmethyl)glycerol and Hoechst 33258. Other chemical moieties include 
the modified nucleobases, nucleosidic bases or LNA modified oligonucleotides. 
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"Oligonucleotide analogue" refers to a nucleic acid binding molecule capable of recognizing a 
particular target nucleotide sequence. A particular oligonucleotide analogue is peptide nucleic 
acid (PNA) in which the sugar phosphate backbone of an oligonucleotide is replaced by a 
protein like backbone. In PNA, nucleobases are attached to the uncharged polyamide 
5 backbone yielding a chimeric pseudopeptide-nucleic acid structure, which is homomorphous 
to nucleic acid forms. 

"High affinity nucleotide analogue" or "affinity-enhancing nucleotide analogue" refers to a 
non-naturally occurring nucleotide analogue that increases the "binding affinity" of an 
oligonucleotide probe to its complementary recognition sequence when substituted with at 
10 least one such high-affinity nucleotide analogue. 

As used herein, a probe with an increased "binding affinity" for a recognition sequence 
compared to a probe which comprises the same sequence but does not comprise a stabilizing 
nucleotide, refers to a probe for which the association constant (Hy of the probe recognition 
segment is higher than the association constant of the complementary strands of a double- 
15 stranded molecule. I n another preferred embodiment, the association constant of the probe 
recognition segment is higher than the dissociation constant (H^) of the complementary 
strand of the recognition sequence in the target sequence in a double stranded molecule. 

Monomers are referred to as being "complementary" if they contain nucleobases that can 
form hydrogen bonds according to Watson-Crick base-pairing rules (e.g. G with C, A with Tor 
20 A with U) or other hydrogen bonding motifs such as for example diaminopurine with T, 5- 
methyl Cwith G, 2-thiothymidine with A, inosine with C, pseudoisocytosine with G, etc. 

The term "succeeding monomer" relates to the neighbouring monomer in the 5'-terminal 
direction and the "preceding monomer" relates to the neighbouring monomer in the 3'- 
terminal direction. 

25 The term "target nucleic acid" or "target ribonucleic acid" refers to any relevant nucleic acid 
of a single specific sequence, e. g., a biological nucleic acid, e. g., derived from a patient, an 
animal (a human or non-human animal), a plant, a bacteria, a fungi, an archae, a cell, a 
tissue, an organism, etc. For example, where the target ribonucleic acid or nucleic acid is 
derived from a bacteria, archae, plant, non-human animal, cell, fungi, or non-human 

30 organism, the method optionally further comprises selecting the bacteria, archae, plant, non- 
human animal, cell, fungi, or non-human organism based upon detection of the target nucleic 
acid. In one embodiment, the target nucleic acid is derived from a patient, e.g., a human 
patient. I n this embodiment, the invention optionally further includes selecting a treatment, 
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diagnosing a disease, or diagnosing a genetic predisposition to a disease, based upon 
detection of the target nucleic acid. 

"Target sequence" refers to a specific nucleic acid sequence within any target nucleic acid. 

The term "stringent conditions", as used herein, is the "stringency" which occurs within a 
5 range from about T m -5° C. (5° C. below the melting temperature (T m ) of the probe) to about 
20° C. to 25° C. below T m . As will be understood by those skilled in the art, the stringency of 
hybridization may be altered in order to identify or detect identical or related polynucleotide 
sequences. Hybridization techniques are generally described in Nucleic Acid Hybridization, A 
Practical Approach, Ed. Hames, B. D. and Higgins, S. J., IRL Press, 1985; Gall and Pardue, 
10 Proc. Natl. Acad. Sci., USA 63: 378-383, 1969; and John, et al. Nature 223: 582-587, 1969. 

Detailed Description of the Invention 

Collection of probes of the invention 

As briefly stated above, the probe collections or libraries of the present invention are so 
designed each member of said collection comprises a recognition sequence consisting of 
15 nucleobases and affinity enhancing nucleobase analogues, and wherein the recognition 

sequences exhibit a combination of high melting temperatures and low self-complementarity 
scores, said melting temperatures being the melting temperature of the duplex between the 
recognition sequence and its complementary DNA or RNA sequence. 

This design provides for probes which are highly specific for their target sequences but which 
20 at the same time exhibits a very low risk of self-annealing (as evidenced by a low self- 
complementarity score) - self-annealing is, due to the presence of affinity enhancing 
nucleobases (such as LNA monomers) a problem which is more serious than when using 
conventional deoxyribonucleotide probes. 

In one embodiment the recognition sequences exhibit a melting temperature (or a measure 
25 of melting temperature) corresponding to at least 5°C higher than a melting temperature or a 
measure of melting temperature of the self-complementarity score under condtions where 
the probe hybridizes specifically to its complementary target sequence (alternatively, one can 
quantify the "risk of self-annealing" feature by requiring that the melting temperature of the 
probe-target duplex must be at least 5°C higher than the melting temperature of duplexes 
30 between the probes or the probes internally). The collection may be so constituted that at 

least 90% (such as at least 95%) of the recognition sequences exhibit a melting temperature 
or a measure of melting temperature corresponding to at least 5°C higher than a melting 
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temperature or a measure of melting temperature of the self-complementarity score under 
condtions where the probe hybridizes specifically to its complementary target sequence (or 
that at least the same percentages of probes exhibit a melting temperature of the probe- 
target duplex of at least 5°C more than the melting temperature of duplexes between the 
5 probes or the probes internally). I n a preferred embodiment all of the detection probes 

include recognition sequences which exhibit a melting temperature or a measure of melting 
temperature corresponding to at least 5°C higher than a melting temperature or a measure 
of melting temperature of the self-complementarity score under condtions where the probe 
hybridizes specifically to its complementary target sequence. 

10 However, it is preferred that this temperature difference is higher, such as at least least 
10°C, such as at least 15, at least 20, at least 25, at least 30, at least 35, at least 40, at 
least 45, and at least 5O 0 C higher than a melting temperature or measure of melting 
temperature of the self-complementarity score. 

In one embodiment a collection of probes according to the present invention comprises at 
15 least 10 detection probes, 15 detection probes, such as at least 20, at least 25, at least 50, 
at least 75, at least 100, at least 200, at least 500, at least 1000, and at least 2000 
members. 

It if preferred that the collection of probes of the invention is capable of specifically detecting 
all or substantially all members of the transcriptome of an organism. 

20 I n another preferred embodiment, the collection of probes is capable of specifically detecting 
all small non-coding RNAs of an organism, such as all miRNAs or siRNAs. 

The organism is selected from the group consisting of a bacterium, a yeast, a fungus, a 
protozoan, a plant, and an animal. Specific examples of genuses and species of such 
organisms are mentioned herein, and the inventive collection of probes may by designed for 
25 all of these specific genuses and species. 

In one embodiment, the affinity-enhancing nucleobase analogues are regularly spaced 
between the nucleobases in at least 80% of the members of said collection, such as in at 
least 90% or at least 95% of said collection (in one embodiment, all members of the 
collection contains regularly spaced affinity-enhancing nucleobase analogues). One reason for 
30 this is that the time needed for adding each nucleobase or analogue during synthesis of the 
probes of the invention is dependent on whether or not a nucleobase analogue is added. By 
using the "regular spacing strategy" considerable production benefits are achieved. 
Specifically for LNA nucleobases, the required coupling times for incorporating LNA amidites 
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during synthesis may exceed that required for incorporating DNA amidites. Hence, in cases 
involving simultaneous parallel synthesis of multiple oligonucleotides on the same 
instrument, it is advantageous if the nucleotide analogues such as LNA are spaced evenly in 
the same pattern as derived from the 3'-end, to allow reduced cumulative coupling times for 
5 the sytnthesis. The affinity enhancing nucleobase analogues are conveniently regularly 

spaced as every 2 nd , every 3 rd , every 4 th or every 5 th nucleobase in the recognition sequence, 
and preferably as every 3 rd nucleobase. 

In one embodiment of the the collection of probes, all members contain affinity enhancing 
nucleobase analogues with the same regular spacing in the recognition sequences. 

10 The presence of the affinity enhancing nucleobases in the recognition sequence preferably 
confers an increase in the binding affinity between a probe and its complementary target 
nucleotide sequence relative to the binding affinity exhibited by a corresponding probe, which 
only include nucleobases. Since LNA nucleobases/monomers have this ability, it is preferred 
that the affinity enhancing nucleobase analogues are LNA nucleobases. 

15 In some embodiments, the 3' and 5' nucleobases are not substituted by affinity enhancing 
nucleobase analogues. 

As detailed herein, one huge advantage of the probes of the invention is their short lengths 
which surprisingly provides for high target specificity and advantages in detecting small RNAs 
and detecting nucleic acids in samples not normally suitable for hybridization detection 

20 strategies. It is, however, preferred that the probes comprise a recognition sequence is at 
least a 6-mer, such as at least a 7-mer, at least an 8-mer, at least a 9-mer, at least a 10- 
mer, at least an 11-mer, at least a 12-mer, at least a 13-mer, at least a 14-mer, at least a 
15-mer, at least a 1 6-mer, at least a 1 7-mer, at least an 1 8-mer, at least a 1 9-mer, at least 
a 20-mer, at least a21-mer, at least a 22-mer, at least a 23-mer, and at least a 24-mer. On 

25 the other hand, the recognition sequence is preferably at most a 25-mer, such as at most a 
24-mer, at most a 23-mer, at most a 22-mer, at most a21-mer, at most a 20-mer, at most 
a 1 9-mer, at most an 1 8-mer, at most a 1 7-mer, at most a 1 6-mer, at most a 15-mer, at 
most a 14-mer, at most a 13-mer, at most a 12-mer, at most an 11-mer, at most a 10-mer, 
at most a 9-mer, at most an 8-mer, at most a 7-mer, and at most a 6-mer. 

30 Also for production purposes, it is an advantage that a majority of the probes in a collection 
are of the same length. In preferred embodiments, the collection of probes of the invention is 
one wherein at least 80% of the members comprise recognition sequences of the same 
length, such as at least 90% or at least 95%. 
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As discussed above, it is advantageous, in order ot avoid self-annealing, that at least one of 
the nucleobases in the recognition sequence is substituted with its corresponding selectively 
binding complementary (SBC) nucleobase. 

Typically, the nucleobases in the sequence are selected from ribonucleotides and 
5 deoxyribonucleotides, preferably deoxyribonucleotides. It is preferred that the recognition 
sequence consists of affinity enhancing nucleobase analogues together with either 
ribonucleotides or deoxyribonucleotides. 

In certain embodiments, each member of a collection is covalently bonded to a solid support. 
Such a solid support may be selected from a bead, a microarray, a chip, a strip, a 
10 chromatographic matrix, a microtiter plate, a fiber or any other convenient solid support 
generally accepted in the art in order to facilitate the exercise of the methods discussed 
generally and specficially 

As also detailed herein, each detection probe in a collection of the invention may include a 
detection moiety and/or a ligand, optionally placed in the recognition sequence but also 
15 placed outside the recognition sequence. The detection probe may thus include a 

photochemically active group, a thermochemically active group, a chelating group, a reporter 
group, or a ligand that facilitates the direct of indirect detection of the probe or the 
immobilisation of the oligonucleotide probe onto a solid support. 

Probes of the invention 

20 The present invention provides novel oligonucleotide compositions and probe sequences for 
the use in detection, isolation, purification, amplification, identification, quantification, or 
capture of miRNAs, their target mRNAs, stem-loop precursor miRNAs, siRNAs, other non- 
coding RNAs, RNA-edited transcripts or alternative mRNA splice variants or single stranded 
DNA (e.g. viral DNA) characterized in that the probe sequences contain a number of 

25 nucleoside analogues. 

In a preferred embodiment the number of nucleoside analogue corresponds to from 20 to 
40% of the oligonucleotide of the invention. 

In a preferred embodiment the probe sequences are substituted with a nucleoside analogue 
with regular spacing between the substitutions 

30 In another preferred embodiment the probe sequences are substituted with a nucleoside 
analogue with irregular spacing between the substitutions 



WO 2006/069584 



PCT/DK2005/000838 



36 

In a preferred embodiment the nucleoside analogue is LNA. 

In a further preferred embodiment the detection probe sequences comprise a 
photochemically active group, a thermochemically active group, a chelating group, a reporter 
group, or a ligand that facilitates the direct of indirect detection of the probe or the 
5 immobilisation of the oligonucleotide probe onto a solid support. 

In a further preferred embodiment: 

(a) the photochemically active group, the thermochemically active group, the chelating 
group, the reporter group, or the ligand includes a spacer (K), said spacer comprising a 
chemically cleavable group; or 

10 (b) the photochemically active group, the thermochemically active group, the chelating 
group, the reporter group, or the ligand is attached via the biradical of at least one of the 
LNA(s) of the oligonucleotide. 

Especially preferred detection probes of the invention are those that include the LNA 
containing recognition sequences set forth in tables A-K, 1,3 and 15-1 herein. 

15 Methods for defining and preparing probes an probe coiiections 

The invention relates to a method for expanding or building a collection defined above, 
comprising 

A) defining a reference nucleotide sequence consisting of nucleobases, said reference 
nucleotide sequence being complementary to a target sequence for which the collection does 

20 not contain a detection probe, 

B) substituting the reference nucleotide sequence's nucleobases with affinity enhancing 
nucleobase analogues to provide a set of chimeric sequences wherein, 

C) determining usefulness of each of the chimeric sequences based on assessment of their 
ability to self-anneal and their melting temperature, and 

25 D) synthesizing and adding, to the collection, a probe comprising as its recognition sequence 
the chimeric sequence with the optimum combination of high melting temperature and low 
self-annealing. 

In order to ensure that the optimum probes are added to the library, step B preferably 
includes provision of all possible chimeric sequences which include a particular set of affinity 
30 enhancing nucleobase analogues. By this is meant that prior to exercise of the method, it is 
decided which affinity enhancing nucleobases should be used in the design phase (typically 
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one for each of the 4 naturally occurring nucleobases). After this choice has been made, step 
B runs through an iterative process in order to define all possible chimeric sequences. In 
order to reduce the comprehensive nature of this step, it can also be decided to utilize the 
"regular spacing" strategy referred to above, since this will inherently reduce the number of 
5 chimeric sequences to evaluate in step C. So, basically this means that only chimeric 
sequences, wherein the affinity enhancing nucleobase analogues are regularly spaced 
between the nucleobases, are added to the collection in step D. 

Step C comprises the herein-discussed evaluation of melting temperature diffences of at least 
5°C between melting temperature for the duplex between the potential probe and its target 
10 and the melting temperature characterizing self-annealing. Hence, all disclosures relating to 
these preferred differences in melting temperature referred to above in the discussion of the 
probe collections apply mutatis mutandis to the determination in step C. 

Preferably, the melting temperature difference used for the determination in step C is at least 
15°C. 

15 Apart from that, all disclosures relating to the characteristics of the probes in the collections 
of the invention apply mutatis mutandis to the above referenced method, meaning that the 
probes designed/produced may further include all the features characterizing the probes of 
the present invention. 

A similar method may be utilized to design single probes, comprising 
20 1) defining a reference nucleotide sequence consisting of nucleobases, said reference 
nucleotide sequence being complementary to said target nucleotide sequence, 

2) substituting the reference nucleotide sequence's nucleobases with affinity enhancing 
nucleobase analogues to provide a set of chimeric sequences 

3) determining usefulness of each of the chimeric sequences based on assessment of their 
25 ability to self-anneal and their melting temperatures, and 

4) defining the optimized detection probe as the one in the set having as its recognition 
sequence the chimeric sequence with the optimum combination of high melting temperature 
and low self-annealing. 

As above, step 2 may include provision of all possible chimeric sequences which include a 
30 particular set of affinity enhancing nucleobase analogues and as above only chimeric 
sequences, wherein the affinity enhancing nucleobase analogues are regularly spaced 
between the nucleobases, are defined in step 4 or, if applicable, are synthesized - this is 
because the method may also entail synthesizing the optimized detection probe. And, in 
general, all disclosures herein relating to the characteristics of the probes in the collections of 
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the invention apply mutatis mutandis to the above referenced method for design of single 
probes, meaning that the probes designed/produced may further include all the features 
characterizing the probes of the present invention. This e.g. includes that the detection probe 
may be further modified by containing at least one SBC nucleobase as one of the 
5 nucleobases, and in general, the detection probe designed may be any detection probe 
disclosed herein. 

Both of the above-referenced methods may be performed partly in silico, i.e. all steps 
relating to the design phase. Since sequence alignments and melting temperature 
calculations may be accomplished by the use of software, the present methods are preferably 
10 exercised at least partially in a software environment. That is,* above-referenced steps A-C or 
1-4, may be performed in silico and the invention also relates to a computer system 
comprising a computer program product/executable code which can perform such a method. 

Hence, the present invention also relates to a computer system for designing an optimized 
detection probe for a target nucleic acid sequence, said system comprising 
15 a) input means for inputting the target nucleotide (can be a manual input interface such as a 
keyboard but conveniently simple queries in a database or input from a source file) 

b) storage means for storing the target nucleotide sequence (RAM, a harddisk or any other 
suitable volatile memory), 

c) optionally executable code which can calculate a reference nucleotide sequence being 
20 complementary to said target nucleotide sequence and/or input means for inputting the 

reference nucleotide sequence, 

d) optionally storage means for storing the reference nucleotide sequence (features c and d 
are optional because these, although convenient, are not necessary in order to create a 
chimeric sequence, cf. next step), 

25 e) executable code which can generate chimeric sequences from the reference nucleotide 

sequence or the target nucleic acid sequence, wherein said chimeric sequences comprise the 
reference nucleotide sequence, wherein has been in-substituted affinity enhancing 
nucleobase analogues (typically, this code will generate a complete list of possible chimeric 
sequences which are then examined for usefulness and at the same time removed from the 

30 list in order to avoid double testing of the same chimeric sequence), 

f) executable code which can determine the usefulness of such chimeric sequences based on 
assessment of their ability to self-anneal and their melting temperatures and either rank such 
chimeric sequences according to their usefulness (this code is executed after execution of the 
code in step e, and basically functions as a iteration which tests each and every chimeric 

35 sequence genereated by feature e), 

g) storage means for storing at least one chimeric sequence (depending on the desired 
output, this storage means may hold a ranked list of chimeric sequences or one single 
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chimeric sequence, namely the one which has the highest degree of usefulness after each 
execution of one iteration in step f), and 

h) output means for presenting the sequence of at least one optimized detection probe (will 
typically be a disk drive, a monitor or a printer). 

5 Typcially the target nucleic acid sequences stored in step b will be sequences of non-coding 
small RNAs as discussed herein. 

Also a storage means embedding executable code (e.g. a computer program) which executes 
the design steps of the method referred to above is part of the present invention. 

Methods/uses of probes and probe collections 

10 Preferred methods/uses include:Specific isolation, purification, amplification, detection, 
identification, quantification, inhibition or capture of a target nucleotide sequence in a 
sample, by contacting said sample with a member of a collection of probes or a probe defined 
herein under conditions that facilitate hybridization between said member/probe and said 
target nucleotide sequence. Since the probes are typically shorter than the complete 

15 molecule wherein they form part, the inventive methods/uses include isolation, purification, 
amplification, detection, identification, quantification, inhibition or capture of a molecule 
comprising the target nucleotide sequence. 

Typically, the molecule which is isolated, purified, amplified, detected, identified, quantified, 
inhibited or captured is a small, non-coding RNA, e.g. a miRNA such as a mature miRNA. A 

20 very surprising finding of the present invention is that it is possible to effect specific 
hybridization with miRNAs using probes of very short lengths, such as those lengths 
discussed herein when discussing the collection of probes. Typically the small, non-coding 
RNA has a length of at most 30 residues, such as at most 29, 28, 27, 26, 25, 24, 23, 22, 21, 
20, 19, or 18 residues. The small non-coding RNA typically also has a length of at least 15 

25 residues, such as at least 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29 or 30 
residues. 

As detailed in the examples herein, the specific hybridization between the short probes of the 
present invention to miRNA and the fact that miRNA can be mapped to various tissue origins, 
allows for an embodiment of the uses/methods of the present invention comprising 
30 identification of the primary site of metastatic tumors of unknown origin. 

As also discussed in the examples herein, the short, but highly specific probes of the present 
invention allows hybridization assays to be performed on fixated embedded tissue sections, 
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such as formalin fixated paraffine embedded sections. Hence, an embodiment of the 
uses/methods of the present invention are those where the molecule, which is isolated, 
purified, amplified, detected, identified, quantified, inhibited or captured, is DIMA (single 
stranded such as viral DNA) or RNA present in a fixated, embedded sample such as a 
5 formalin fixated paraffine embedded sample. 

Other uses include: 

(a) capture and detection of naturally occurring or synthetic single stranded nucleic acids 
such as miRNAs, their target mRNAs, stem-loop precursor miRNAs, siRNAs, other non-coding 
RNAs, RNA-edited transcripts or alternative mRNA splice variants or viral DNA; or 

10 (b) purification of naturally occurring single stranded nucleic acids such as miRNAs, their 
target mRNAs, stem-loop precursor miRNAs, siRNAs, other non-coding RNAs, RNA-edited 
transcripts or alternative mRNA splice variants or viral DNA; or 

(c) detection and assessment of expression patterns for naturally occurring single stranded 
nucleic acids such as miRNAs, their target mRNAs, stem-loop precursor miRNAs, siRNAs, 

15 other non-coding RNAs, RNA-edited transcripts or alternative mRNA splice variants by RNA 

in-situ hybridisation, dot blot hybridisation, reverse dot blot hybridisation, or in Northern blot 
analysis or expression profiling by microarrays 

(d) functional analysis of naturally occurring single stranded nucleic acids such as miRNAs, 
their target mRNAs, stem-loop precursor miRNAs, siRNAs, other non-coding RNAs, RNA- 

20 edited transcripts or alternative mRNA splice variants or viral DNA in vitro and in vivo in 

plants or animals, such as human, mouse, rat, zebrafish, Caenorhabditis elegans, Drosophila 
melanogaster, Arabidopsis thaliana, rice and maize, by inhibiting their mode of action, e.g. 
the binding of mature miRNAs to their cognate target mRNAs. 

(e) antisense-based intervention, targeted against tumorigenic single stranded nucleic acids 
25 such as miRNAs, their target mRNAs, stem-loop precursor miRNAs, siRNAs, other non-coding 

RNAs, RNA-edited transcripts or alternative mRNA splice variants or viral DNA in vivo in 
plants or animals, such as human, mouse, rat, zebrafish, Caenorhabditis elegans, Drosophila 
melanogaster, Arabidopsis thaliana, rice and maize, by inhibiting their mode of action, e.g. 
the binding of mature miRNAs to their cognate target mRNAs. 

30 Further embodiments includes the use of an LNA modified oligonucleotide probe as an 

aptamer in molecular diagnostics or (b) as an aptamer in RNA mediated catalytic processes 
or (c) as an aptamer in specific binding of antibiotics, drugs, amino acids, peptides, structural 
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proteins, protein receptors, protein enzymes, saccharides, polysaccharides, biological 
cofactors, nucleic acids, or triphosphates or (d) as an aptamer in the separation of 
enantiomers from racemic mixtures by stereospecific binding or (e) for labelling cells or (f) to 
hybridise to non-protein coding cellular RNAs, such as tRNA, rRNA, snRNA and scRNA, in vivo 
5 or in-vitro or (g) to hybridise to non-protein coding cellular RNAs, such as tRNA, rRNA, snRNA 
and scRNA, in vivo or in-vitro or (h) in the construction of Taqman probes or Molecular 
Beacons. 

The present invention also provides a kit for the isolation, purification, amplification, 
detection, identification, quantification, or capture of natural or synthetic nucleic acids, where 
10 the kit comprises a reaction body and one or more LNAs as defined herein. The LNAs are 
preferably immobilised onto said reactions body (e.g. by using the immobilising techniques 
described above). 

For the kits according to the invention, the reaction body is preferably a solid support 
material, e.g. selected from borosilicate glass, soda-lime glass, polystyrene, polycarbonate, 
15 polypropylene, polyethylene, polyethyleneglycol terephthalate, polyvinylacetate, 

polyvinylpyrrolidinone, polymethylmethacrylate and polyvinylchloride, preferably polystyrene 
and polycarbonate. The reaction body may be in the form of a specimen tube, a vial, a slide, 
a sheet, a film, a bead, a pellet, a disc, a plate, a ring, a rod, a net, a filter, a tray, a 
microtitre plate, a stick, or a multi-bladed stick. 

20 A written instruction sheet stating the optimal conditions for use of the kit typically 
accompanies the kits. 

Further aspects of the invention 

Once the appropriate target RNA sequences have been selected, LNA substituted detection 
probes are preferably chemically synthesized using commercially available methods and 
25 equipment as described in the art {Tetrahedron 54: 3607-30, 1998). For example, the solid 
phase phosphoramidite method can be used to produce short LNA probes (Caruthers, et al., 
Cold Spring Harbor Symp. Quant. Biol. 47:411-418, 1982, Adams, et al., J.Am. Chem. Soc. 
105: 661 (1983). 

LNA-containing-probes can be labelled during synthesis. The flexibility of the 
30 phosphoramidite synthesis approach furthermore facilitates the easy production of LNAs 

carrying all commercially available linkers, fluorophores and labelling-molecules available for 
this standard chemistry. LNA-modified probes may also be labelled by enzymatic reactions 
e.g. by kinasing using T4 polynucleotide kinase and gamma- 32 P-ATP or by using terminal 
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deoxynucleotidyl transferase (TDT) and any given digoxygenin-conjugated nucleotide 
triphosphate (dNTP) or dideoxynucleotide triphosphate (ddNTP). 

Detection probes according to the invention can comprise single labels or a plurality of labels. 
I n one aspect, the plurality of labels comprise a pair of labels which interact with each other 
5 either to produce a signal or to produce a change in a signal when hybridization of the 
detection probe to a target sequence occurs. 

I n another aspect, the detection probe comprises a fluorophore moiety and a quencher 
moiety, positioned in such away that the hybridized state of the probe can be distinguished 
from the unhybridized state of the probe by an increase in the fluorescent signal from the 

10 nucleotide. I n one aspect, the detection probe comprises, in addition to the recognition 
element, first and second complementary sequences, which specifically hybridize to each 
other, when the probe is not hybridized to a recognition sequence in a target molecule, 
bringing the quencher molecule in sufficient proximity to said reporter molecule to quench 
fluorescence of the reporter molecule. Hybridization of the target molecule distances the 

15 quencher from the reporter molecule and results in a signal, which is proportional to the 
amount of hybridization. 

In the present context, the term "label" means a reporter group, which is detectable either 
by itself or as a part of a detection series. Examples of functional parts of reporter groups 
are biotin, digoxigenin, fluorescent groups (groups which are able to absorb electromagnetic 

20 radiation, e.g. light or X-rays, of a certain wavelength, and which subsequently reemits the 
energy absorbed as radiation of longer wavelength; illustrative examples are DANSYL (5- 
dimethylamino)-l-naphthalenesulfonyl), DOXYL (N-oxyl-4,4-dimethyloxazolidine), PROXYL 
(N-oxyl-2,2,5,5-tetramethylpyrrolidine), TEMPO (N-oxyl-2,2,6,6-tetramethylpiperidine), 
dinitrophenyl, acridines, coumarins, Cy3 and Cy5 (trademarks for Biological Detection 

25 Systems, Inc.), erythrosine, coumaric acid, umbelliferone, Texas red, rhodamine, tetramethyl 
rhodamine, Rox, 7-nitrobenzo-2-oxa-l-diazole (NBD), pyrene, fluorescein, Europium, 
Ruthenium, Samarium, and other rare earth metals), radio isotopic labels, 
chemiluminescence labels (labels that are detectable via the emission of light during a 
chemical reaction), spin labels (a free radical (e.g. substituted organic nitroxides) or other 

30 paramagnetic probes (e.g. Cu 2+ , Mg 2+ ) bound to a biological molecule being detectable by the 
use of electron spin resonance spectroscopy). Especially interesting examples are biotin, 
fluorescein, Texas Red, rhodamine, dinitrophenyl, digoxigenin, Ruthenium, Europium, Cy5, 
Cy3, etc. 

Suitable samples of target nucleic acid molecules may comprise a wide range of eukaryotic 
35 and prokaryotic cells, including protoplasts; or other biological materials, which may harbour 
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target nucleic acids. The methods are thus applicable to tissue culture animal cells, animal 
cells (e.g., blood, serum, plasma, reticulocytes, lymphocytes, urine, bone marrow tissue, 
cerebrospinal fluid or any product prepared from blood or lymph) or any type of tissue biopsy 
(e.g. a muscle biopsy, a liver biopsy, a kidney biopsy, a bladder biopsy, a bone biopsy, a 
5 cartilage biopsy, a skin biopsy, a pancreas biopsy, a biopsy of the intestinal tract, a thymus 
biopsy, a mammae biopsy, a uterus biopsy, a testicular biopsy, an eye biopsy or a brain 
biopsy, e.g., homogenized in lysis buffer), archival tissue nucleic acids, plant cells or other 
cells sensitive to osmotic shock and cells of bacteria, yeasts, viruses, mycoplasmas, protozoa, 
rickettsia, fungi and other small microbial cells and the like. 

10 Preferably, the detection probes of the invention are modified in order to increase the binding 
affinity of the probes for the target sequence by at least two-fold compared to probes of the 
same sequence without the modification, under the same conditions for hybridization or 
stringent hybridization conditions. The preferred modifications include, but are not limited to, 
inclusion of nucleobases, nucleosidic bases or nucleotides that have been modified by a 

15 chemical moiety or replaced by an analogue to increase the binding affinity. The preferred 
modifications may also include attachment of duplex-stabilizing agents e.g., such as minor- 
groove-binders (MGB) or intercalating nucleic acids (INA). Additionally, the preferred 
modifications may also include addition of non-discriminatory bases e.g., such as 5- 
nitroindole, which are capable of stabilizing duplex formation regardless of the nucleobase at 

20 the opposing position on the target strand. Finally, multi-probes composed of a non-sugar- 
phosphate backbone, e.g. such as PNA, that are capable of binding sequence specifically to a 
target sequence are also considered as a modification. All the different binding affinity- 
increasing modifications mentioned above will in the following be referred to as "the 
stabilizing modification^)", and the tagging probes and the detection probes will in the 

25 following also be referred to as "modified oligonucleotide". More preferably the binding 
affinity of the modified oligonucleotide is at least about 3-fold, 4-fold, 5-fold, or 20-fold 
higher than the binding of a probe of the same sequence but without the stabilizing 
modification(s). 

Most preferably, the stabilizing modification(s) is inclusion of one or more LNA nucleotide 
30 analogs. Probes from 6 to 30 nucleotides according to the invention may comprise from 1 to 
8 stabilizing nucleotides, such as LNA nucleotides. When at least two LNA nucleotides are 
included, these may be consecutive or separated by one or more non-LNA nucleotides. In 
one aspect, LNA nucleotides are alpha-L-LNA and/or xylo LNA nucleotides as disclosed in PCT 
Publications No. WO 2000/66604 and WO 2000/56748. 

35 The problems with existing detection, quantification and knock-down of miRNAs and siRNAs 
as outlined above are addressed by the use of the novel oligonucleotide probes of the 
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invention in combination with any of the methods of the invention selected so as to recognize 
or detect a majority of all discovered and detected miRNAs, in a given cell type from a given 
organism. In one aspect, the probe sequences comprise probes that detect mammalian 
mature miRNAs, e.g., such as mouse, rat, rabbit, monkey, or human miRNAs. By providing a 
5 sensitive and specific method for detection of mature miRNAs, the present invention 

overcomes the limitations discussed above especially for conventional miRNA assays and 
siRNA assays. The detection element of the detection probes according to the invention may 
be single or double labelled (e.g. by comprising a label at each end of the probe, or an 
internal position). In one aspect, the detection probe comprises two labels capable of 
10 interacting with each other to produce a signal or to modify a signal, such that a signal or a 
change in a signal may be detected when the probe hybridizes to a target sequence. A 
particular aspect is when the two labels comprise a quencher and a reporter molecule. 

In another aspect, the probe comprises a target-specific recognition segment capable of 
specifically hybridizing to a target molecule comprising the complementary recognition 

15 sequence. A particular detection aspect of the invention referred to as a "molecular beacon 
with astern region" is when the recognition segment is flanked by first and second 
complementary hairpin-forming sequences which may anneal to form a hairpin. A reporter 
label is attached to the end of one complementary sequence and a quenching moiety is 
attached to the end of the other complementary sequence. The stem formed when the first 

20 and second complementary sequences are hybridized (i.e., when the probe recognition 
segment is not hybridized to its target) keeps these two labels in close proximity to each 
other, causing a signal produced by the reporter to be quenched by fluorescence resonance 
energy transfer (FRET). The proximity of the two labels is reduced when the probe is 
hybridized to a target sequence and the change in proximity produces a change in the 

25 interaction between the labels. Hybridization of the probe thus results in a signal (e.g. 
fluorescence) being produced by the reporter molecule, which can be detected and/or 
quantified. 

As mentioned above, the invention also provides a method, system and computer program 
embedded in a computer readable medium ("a computer program product") for designing 

30 detection probes comprising at least one stabilizing nucleobase. The method comprises 
querying a database of target sequences (e.g., such as the miRNA registry at 

http://www.sanqer.ac.uk/Software/Rfam/mirna/index.shtml ) and designing probes which: i) 

have sufficient binding stability to bind their respective target sequence under stringent 
hybridization conditions, ii) have limited propensity to form duplex structures with itself, and 

35 iii) are capable of binding to and detecting/quantifying at least about 60%, at least about 
70%, at least about 80%, at least about 90% or at least about 95% of all the target 
sequences in the given database of miRNAs or other RNA sequences. 
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In one preferred aspect, the target sequence database comprises nucleic acid sequences 
corresponding to human, mouse, rat, Drosophila melanogaster, c. elegans, Arabidopsis 
thaliana, maize or rice miRNAs. 

In another aspect, the method further comprises calculating stability based on the 
5 assumption that the recognition sequence comprises at least one stabilizing nucleotide, such 
as an LNA molecule. In one preferred aspect the calculated stability is used to eliminate 
probes with inadequate stability from the database of virtual candidate probes prior to the 
initial query against the database of target sequence to initiate the identification of optimal 
probe recognition sequences. 

10 In another aspect, the method further comprises calculating the capability for a given probe 
sequence to form a duplex structure with itself based on the assumption that the sequence 
comprises at least one stabilizing nucleotide, such as an LNA molecule. In one preferred 
aspect the calculated propensity is used to eliminate probe sequences that are likely to form 
probe duplexes from the database of virtual candidate probes. 

15 A preferred embodiment of the invention are kits for the detection or quantification of target 
miRNAs, siRNAs, RNA-edited transcripts, non-coding antisense transcripts or alternative 
splice variants comprising libraries of detection probes. In one aspect, the kit comprises in 
silico protocols for their use. The detection probes contained within these kits may have any 
or all of the characteristics described above. In one preferred aspect, a plurality of probes 

20 comprises at least one stabilizing nucleotide, such as an LNA nucleotide. I n another aspect, 
the plurality of probes comprises a nucleotide coupled to or stably associated with at least 
one chemical moiety for increasing the stability of binding of the probe. The kits according to 
the invention allow a user to quickly and efficiently develop an assay for different miRNA 
targets, siRNA targets, RNA-edited transcripts, non-coding antisense transcripts or alternative 

25 splice variants. 

The invention also provides a method, system and computer program embedded in a 
computer readable medium ("a computer program product") for designing detection probes 
comprising at least one stabilizing nucleobase. The method comprises querying a database 
of target sequences (e.g., such as the miRNA registry at 

30 http://www.sanqer.ac.uk/Software/Rfam/mirna/index.shtml ) and designing probes which: i) 
have sufficient binding stability to bind their respective target sequence under stringent 
hybridization conditions, ii) have limited propensity to form duplex structures with itself, and 
iii) are capable of binding to and detecting/quantifying at least about 60%, at least about 
70%, at least about 80%, at least about 90% or at least about 95% of all the target 

35 sequences in the given database of miRNAs or other RNA sequences. 
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In one preferred aspect, the target sequence database comprises nucleic acid sequences 
corresponding to human, mouse, rat, Drosophila melanogaster, C. elegans, Arabidopsis 
thaliana, maize or rice miRNAs. 

In another aspect, the method further comprises calculating stability based on the 
5 assumption that the recognition sequence comprises at least one stabilizing nucleotide, such 
as an LNA molecule. In one preferred aspect the calculated stability is used to eliminate 
probes with inadequate stability from the database of virtual candidate probes prior to the 
initial query against the database of target sequence to initiate the identification of optimal 
probe recognition sequences. 

10 I n another aspect, the method further comprises calculating the capability for a given probe 
sequence to form a duplex structure with itself based on the assumption that the sequence 
comprises at least one stabilizing nucleotide, such as an LNA molecule. In one preferred 
aspect the calculated propensity is used to eliminate probe sequences that are likely to form 
probe duplexes from the database of virtual candidate probes. 

15 In general, the invention features the design of high affinity oligonucleotide probes that have 
duplex stabilizing properties and methods highly useful for a variety of target nucleic acid 
detection methods (e.g., monitoring spatiotemporal expression of microRNAs or siRNAs or 
knock-down of miRNAs). Some of these oligonucleotide probes contain novel nucleotides 
created by combining specialized synthetic nucleobases with an LNA backbone, thus creating 

20 high affinity oligonucleotides with specialized properties such as reduced sequence 

discrimination for the complementary strand or reduced ability to form intramolecular double 
stranded structures. The invention also provides improved methods for detecting and 
quantifying ribonucleic acids in complex nucleic acid sample. Other desirable modified bases 
have decreased ability to self-anneal or to form duplexes with oligonucleotide probes 

25 containing one or more modified bases. 

EXAMPLES 

The invention will now be further illustrated with reference to the following examples. It will 
be appreciated that what follows is by way of example only and that modifications to detail 
may be made while still falling within the scope of the invention. 
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EXAMPLE 1 

Synthesis, deprotection and purification of LNA-substituted oligonucleotide probes 

The LNA-substituted probes of Example 2 to 1 1 were prepared on an automated DNA 
synthesizer (Expedite 8909 DNA synthesizer, PerSeptive Biosystems, 0.2 jLimol scale) using 
5 the phosphoramidite approach (Beaucage and Caruthers, Tetrahedron Lett. 22: 1859-1862, 
1981) with 2-cyanoethyl protected LNA and DNA phosphoramidites, (Sinha, et al., 
Tetrahedron Lett. 24: 5843-5846, 1983). CPG solid supports derivatised with a suitable 
quencher and S'-fluorescein phosphoramidite (GLEN Research, Sterling, Virginia, USA). The 
synthesis cycle was modified for LNA phosphoramidites (250s coupling time) compared to 
10 DNA phosphoramidites. IH-tetrazole or 4,5-dicyanoimidazole (Proligo, Hamburg, Germany) 
was used as activator in the coupling step. 

The probes were deprotected using 32% aqueous ammonia (Ih at room temperature, then 2 
hours at 60°C) and purified by HPLC (Shimadzu-SpectraChrom series; Xterra™ RP18 column, 
10?m 7.8 x 150 mm (Waters). Buffers: A: 0.05M Triethylammonium acetate pH 7.4. B. 50% 
15 acetonitrile in water. Eluent: 0-25 min: 10-80% B; 25-30 min: 80% B). The composition and 
purity of the probes were verified by MALDI-MS (PerSeptive Biosystem, Voyager DE-PRO) 
analysis. 

EXAMPLE 2 

List of LNA-substituted detection probes for detection of fully conserved vertebrate 
20 microRNAs in all vertebrates 

LNA nucleotides are depicted by capital letters, DNA nucleotides by lowercase letters, mC 
denotes LNA methyl-cytosine. The detection probes can be used to detect and analyze 
conserved vertebrate miRNAs by RNA in situ hybridization, Northern blot analysis and by 
silencing using the probes as miRNA inhibitors. The LNA-modified probes can be conjugated 

25 with a variety of haptens or fluorochromes for miRNA in situ hybridization using standard 

methods. 5'-end labeling using T4 polynucleotide kinase and gamma-32P-ATP can be carried 
out by standard methods for Northern blot analysis. I n addition, the LNA-modified probe 
sequences can be used as capture sequences for expression profiling by LNA oligonucleotide 
microarrays. Covalent attachment to the solid surfaces of the capture probes can be 

30 accomplished by incorporating a NH 2 -C 6 - or a NH 2 -C 6 -hexaethylene glycol monomer or dimer 
group at the 5'-end or at the 3'-end of the probes during synthesis. 
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TABLE A 



LNA orobe name 


Sequence S'-S 1 


Self-coiriD 
score 


Calculated 
Tm 


hsa-let7f/LNA 

1 IOU ICL; 1/ l—l » *\ 


aamCtaTacAatmCtarnCtamCctmCa 


16 


67 


hsa-miR19b/LNA 


tmCaaTttTacAtaGatTtamCaca 

Ll i i y i l l I y l*/i v wP u i* i y * ' ' V**C4 l*l* 


34 


75 


hsa-miR17-5D/LNA 

MOO 1 I 1 1 ix -L / *j yjj 1 — I >d I \ 


a ct AccTa cActGta A a cActTta 


39 


74 


hsa~miR217/LNA 

i loci 1 1 1 1 rv£_ x / / i—i m t\ 


atcmCaaTcaGttmCctGatGraGta 

CI twl 1 1 V^CI Ci 1 V*U VJ ULI 1 1 VjWLVJu LVJLtU VJ LC4 


49 


75 


hsa-miR218/LNA 


a cAta Gtt A a aTca Aa c Aca a 


40 


70 


hsa-miR222/LNA 


gaGacmCcaGtaGccAgaTgtAgct 


38 


80 


hsa-iet7i/LNA 


a a m Ca c Aa a m Cta m Cta mCrfm Ca 

C-J y III V— - t-J K^/iO LJ III V— * L LI III n_j IU III V^wt 1 1 I V- jL4 


18 


71 


hsa-miR27b/LNA 


ca a Aa cTta G cc ActG t a Aa 


35 


68 


hsa~miR301/LNA 


g ctTtg Aca At a m CtaTtg mCacTg 


36 


70 


hsa-miR30b/LNA 


a cTa a G taTa a G a tG ttTa ca 


33 


70 


hsa-miRlOO/LNA 


ca c Aa aTtcG a aTct Aca G a tt 


38 


77 


hsa-miR34a/LNA 


a a m C a a m Cca G ct Aa g Aca m Ctg m Cca 


27 


80 


hsa-miR7/LNA 


a a cAaa AtcAct Aat m Cttm Cca 

xA xA \m*i VWlUi \ L W IV^L/ \y LI 1 1 V^ LLI 1 1 V*U 


30 


66 


hsa-miR125b/LNA 


tramCaaGftAaaGfrTraGaaa 


35 


77 


hsa-miR133a/LNA 

1 1 ■—> CI | | II i \ J. — ' CI / 1 — 1 y /V 


arAacTooTta AaoGna AcrAa 


41 


82 


hsa-miR101/LNA 

m o a tin r\± yi/ i — i m /» 


r+t" m Pa aTfaTra m Ca oTa rTni"a 


54 


CVO 


hsa-miR108/LNA 

1 IOU IIIIIXXW/ I— 1 V i \ 


aatGccmCctAaaAatmCctTat 


23 


66 


hsa-miR107/LNA 

1 UU Mill \X U / / 1 — 1 >d i \ 


tGat Aa cm CctGta m Ca aTacTact 


63 


80 


hsa-miR153/LNA 


tra m CttTtaTa a m CtaTa cAa 


35 


68 


hsa-miR10b/LNA 

i lou iiii rvx \j u / i — i m i\ 


a m Ca a Attm Ca aTtcTa cAa a Gta 

C4 J i iv>citinLLi i J y y i i»v^ i u^rvyy vjlu 


35 


73 


mmu-miR10b/LNA 

1 1 II 1 IU 1 1 II 1 \ XU U/ 1 — 1 ^ 1 \ 


a ca m Ca a Att m Ca aTtcTa c Aa a a 


27 


73 


hsa-miR194/LiMA 


tccAcaTa a A a tTa cTatTa ca 


41 


75 


hsa-miR199a/LNA 


a a Aca G a t Aa t m C t a Aa c Act G a a 


40 


78 


hsa-miR199a*/LNA 

1 UU 1 I l|l\J*k/«/ xA f mi \ 


aacmCaaTatGcaGacTacTata 

UU LI 1 1 %«rfL4L4 1 y LVJ LW L4 L-* 1 KA I y LL4 


39 


74 


hsa-miR20/LNA 

1 l>JU 1 1 1 1 1 \t- w / 1—1 * / V 


ct AccTg cAct At a Ag cActTta 


26 


70 


hsa-miR214/LNA 


ctG ccTgt m CtgTg cm Ct g m Ct gt 


30 


81 


hsa-miR219/LNA 


a g Aa tTg cGttTg g Aca Atca 


35 


70 


hsa-miR223/LNA 


g G g gTa tTtg Aca Aa cTg a m Ca 


40 


73 


hsa-miR23a/LNA 


gGaaAtcmCctGgcAatGtgAt 


37 


76 


hsa-miR24/LNA 


cTgtTccTgcTgaActGagmCca 


35 


80 


hsa-miR26a/LNA 


a g cm Ct aTccTg g Att ActTg a a 


34 


70 


hsa-miR126/LNA 


g cAtt Att A ct m Ca cG g t Acg a 


25 


71 


hsa-miR126*/LNA 


cgmCgtAccAaaAgtAatAatg 


28 


68 
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lima proDc name 




Self-comp 
scotg 


calculated 
1 m 


hea-miD1 9Ra/l MA 

nsa miKx^ioa/ lima 


a a A an & n a m Trn^Hrn Pa rTnf^ a 
ddrtagMydlllLLyvaLLniLdL I giod 




77 


ITImU-rnlK/D/UvA 


aalTILaa/HaliriLaCAay I Ct I CCa 




CO 

Do 


nsa-ieL/c/ lima 


damLCa 1 dCAdCnLtaiTlLLdmLCtlTiLa 


1 1 
-L 1 


~7A 

/Mr 


hca lot-"7h/l MA 

nsa-iet/u/LiMA 


a a m Ltd m La cAa c m l ta m l ta m lcl m La 


D 


77 
/ / 


hca-miD 1 Pl^/I MA 

nsa-rniKxuo/ lima 


LI I ILdlMytl lILt-LoLdlllLdd 1 CJL 1 yCL 


DO 


on 
oU 


hca-miP 1 9Q /I MA 

nsa mirxxz;?/ lima 


anrAan m P"" An a m rr\ m ^ ' a a A a an 
dy LAdy 1 I ILL-l-My d i TlLLy I 1 ILddAddy 


Z. J. 


ou 


mn-miD1 9Q*/I MA 

rnomiKA^y / lima 


d i yL I ll i Lyoyy i ddoyy iiilll 


•j / 


7P 


hc3-miD1 QHa/l MA 
nSa mi KJ-jUa/ LIMA 


yLJllLLL 1 LLMdO-MLLLjCdlllLLy 




7n 
/u 


U r3 miD1 MA 

nsa-rniKio«c/ lima 


/-n A Afn a (~1 o /"»"T~rt+*T" a 

CyACCAly bCtotdodC I g L i a 


HO 


■7c 
/o 


U ca rvkiD 1 "3 l^a /I MA 

nsa rniKijja/ lima 


tcamL<aLAyyAaiAaaAagmL*ca i a 




oy 


U r3 miD1 "37/I MA 

nsa~miKXo //lima 


c i dCbcg i ai i ci i aaLfcaAta 




CO 

Do 


Ke-ra miDTnOrs /I MA 

nsa~mi Kzuua/ lima 


aca i eg i LarnLcavoacAg lotta 




70 


nsa-rniKi'^f^- jp/LiMA 


crnLca i aaAy LAgyAaarnL.ac i aca 


7Q 


70 


hca-miDIA'P.^n/l MA 

nsa-rniKi^-z-Dp/ LIMA 


gtduiginm i llacl i ta i g 




Dj 


hea.miD 1 531 K/l MA 

nsa-rniKioiD/ lima 


d d 111 LCCMCCo d LMy CMd Lvj a d 1 yil 


jU 


01 


nsa rniMoj/ lima 


raf^fn A afTr^ArrAnf^rrAta 
LdVjtyMdl. 1 LLML trty LLMld 




7*3 


hca-miD1 QH/I MA 

nsa miKiyu/ lima 


arrnPf a AfaTafmPaa AraTatmra 
dtlTlLLaMtd 1 dLlllL.aaACd 1 dLI 1 ILd 




fi9 
OZ 


hca-miD1Q^/l MA 

nsa iniKiyj/ lima 


r-YCZr\ n ArfTfnTanCrrAnff 

LLVjygMLL i Ly i dyvsLLAyLL 


"3 1 
j X 


7fi 
/ D 


hca-miD1 Qa/I MA 

nsa nil r\±z?a/ lima 


frnPanTHTn A haP^at*Tt"n mPara 
LI 1 ILdy 1 LL 1 y LnLdVjdL 1 Ly 1 1 ILdCd 


*^7 


79 


hca-miD9n<d/l MA 

nsa mi kzuh/ lima 


/—a n/CraTan^af<^arA a alCnn A a 

tdyoca i ay odLodCAaaoy yAd 


ZD 


70 
/o 


hca-miDOfl^/l MA 

nsa-rniKzuj/ lima 


r^a ar'Tr^r^nf f^n a Ai*n A a n P^ 

caoaci ccogtogaAi.gAagoa 




53 1 
C5X 


nsa-miKziD/LiMA 


caniLay i LgmL-caoCLvaagALLa 




7/1 


hca-miD'5')1 /I MA 

nsa miK^iii/ lima 


yAaamL*ccAgcAgamL.aa i gtAgct 


"3 1 

0 X 


on 
oU 


hca-miD'5^/l MA 

nsa-miK^D/ lima 


tcabdCmLydodCAdy i gcAatg 


97 


77 


nsa-miKzyc/LiMA 


taamL-cgAtL i caAatogLvDCta 


A~7 
Hrf 


7H 


hca-miDOQh/l MA 

nsa~miKzyD/ lima 


amr"a/^Tn a*T"t*f*mr^a a AfnCfn mr^l"a 

arriLac i ga i LLmL.aaAtgoLgrriL.La 


AI 
*-v / 


71 
/ X 


nSa"lTllKjUC/ LIMA 


g mLLgAgaoLg i agoaioLt i aca 




7"3 


Urn_miD1 /in/l MA 

nsa-miKi^u/ lima 


ccACCALaogg i aaAacmLacL 


AI 


71 
/ X 


hea-miDQ't'/l MA 

nsa"mlKz7 /LIMA 


a r* , Tt+ m n nTf aTrf A n r , T'+*+' a 

ac i uiTiLyy i La i ctAgc i LLa 


97 


A^ 


hQa-miRQ9/l MA 

I ISO I I Mix l_lM/n 








hsa-miR96/LNA 


aGcaAaaAtgTgcTagTgcmCaaa 


38 


75 


hsa-miR99a/LNA 


cacAagAtcGgaTctAcgGgtt 


42 


77 


hsa-miR145/LNA 


aAggGatTccTggGaaAacTggAc 


50 


79 


hsa~miR155/LNA 


ccm Cct AtcAcg Att Ag cAtt Aa 


29 


71 


hsa-miR29a/LNA 


aamCcgAttTcaAatGgtGctAg 


47 


75 
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LNA probe name 


Sequence S'S 1 


Self-comp 
score 


Calculated 
Tm 


rno-miR140*/LNA 


gtcmCgtGgtTctAccmCtgTggTa 


49 


81 


hsa-miR206/LNA 


cca mCacActTccTta mCatTcca 


11 


73 


hsa-miR124a/LNA 


tg g mCatTca mCcg mCgtGccTtaa 


43 


80 


hsa-miR122a/LNA 


acAaamCacmCatTgtmCacActmCca 


25 


78 


hsa-miRl/LNA 


ta mCa tActTctTta mCatTcca 


11 


64 


hsa-miR181a/LNA 


acTcamCcgAcaGcgTtgAatGtt 


49 


77 


hsa-miRlOa/LNA 


cAcaAatTcgGatmCtamCagGgta 


37 


74 


hsa-miR196a/LNA 


ccaAcaAcaTgaAacTacmCta 


20 


67 


hsa-let7a/LNA 


a a m C t aTa c Aa cm Ct a m Cta m Cct m Ca 


16 


70 


hsa-miR9/LNA 


tcAtamCagmCtaGatAacmCaaAga 


34 


71 



EXAMPLE 3 

List of LNA-substituted detection probes for detection of fully conserved vertebrate 
microRNAs in all vertebrates 

LNA nucleotides are depicted by capital letters, DNA nucleotides by lowercase letters, mC 
5 denotes LNA methyl-cytosine. The detection probes can be used to detect and analyze 
conserved vertebrate miRNAs by RNA in situ hybridization, Northern blot analysis and by 
silencing using the probes as miRNA inhibitors. The LNA-modified probes can be conjugated 
with a variety of haptens or fluorochromes for miRNA in situ hybridization using standard 
methods. 5'-end labeling using T4 polynucleotide kinase and gamma-32P-ATP can be carried 
10 out by standard methods for Northern blot analysis. In addition, the LNA-modified probe 

sequences can be used as capture sequences for expression profiling by LNA oligonucleotide 
microarrays. Covalent attachment to the solid surfaces of the capture probes can be 
accomplished by incorporating a nh 2 -C 6 - or a NH 2 -C 6 -hexaethylene glycol monomer or dimer 
group at the 5'-end or at the 3'-end of the probes during synthesis. 

15 TABLE B 



Probe name 


Sequence 5*-3' 


Self-compl 
score 


Calculated 
Tm 


hsa-miR-210 


a g cm Cg cTg t m Ca cAcg m Ca cAg 


37 


84 


hsa-miR-144 


taGtamCatmCatmCtaTacTgta 


37 


64 


hsa-miR-338 


caAcaAaaTcamCtgAtgmCtgGa 


33 


72 
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KroDe name 




oeiT-compi 
score 


caicuiatea 


nsa-miK-io/ 


ggcTgcAacAcaAgamCacGa 


ou 


/y 


nsa-miK-^iUUD 


CAtCALiACCAggrnL-ag i an aga 


zy 


"71 

/ 1 


hca-miD-1 Qd 
llod IIIIK J. OH* 


rm C^rtT^tm nTirt-TrrC^rr m Ha 
L.1 1 1 V— -V-l. 1 CI LI 1 1 V_-aLJ 1 LL. 1 1 l^a 




/ D 


hsa-miR-27a 


g cG g a ActTa g m Cca m Ct gTg a a 


35 


77 


hsa-miR-215 


ctgTcaAttmCatAggTcat 


38 


65 


hsa-miR-203 


a gTg gTccTa a AcaTtt m Ca c 


23 


68 


hsa-miR-16 


cca AtaTtt AcgTg cTg cTa 


30 


68 


hsa-miR-152 


a Ag tTctG tcAtg m Ca cTg a 


29 


72 



EXAMPLE 4 

Z_/sf of LNA-substituted detection probes for detection of zebrafish microRNAs 

LNA nucleotides are depicted by capital letters, DNA nucleotides by lowercase letters, mC 
denotes LNA methyl-cytosine. The detection probes can be used to detect and analyze 
5 conserved vertebrate miRNAs by RNA in situ hybridization, Northern blot analysis and by 
silencing using the probes as miRNA inhibitors. The LNA-modified probes can be conjugated 
with a variety of haptens or fluorochromes for miRNA in situ hybridization using standard 
methods. 5'-end labeling using T4 polynucleotide kinase and gamma-32P-ATP can be carried 
out by standard methods for Northern blot analysis. In addition, the LNA-modified probe 
10 sequences can be used as capture sequences for expression profiling by LNA oligonucleotide 
microarrays. Covalent attachment to the solid surfaces of the capture probes can be 
accomplished by incorporating a NH2-C6- or a NH2-C6-hexaethylene glycol monomer or 
dimer group at the 5'-end or at the 3'-end of the probes during synthesis. 

TABLE C 



Probe name 


Sequence S'-S' 


Self-comp 
score 


Calculated 
Tm 


dre-miR-93 


ct AccTg cAca Aa cAg c ActTt 


26 


73 


dre-miR-22 


acaGttmCttmCagmCtgGcaGctt 


62 


76 


dre-miR-213 


g Gta mCagTca Acg GtcG atGgt 


63 


80 


dre-miR-31 


cagmCtaTgcmCaamCatmCttGcc 


34 


76 


dre-miR-189 


amCtgTtaTcaGctmCagTagGcac 


41 


75 


dre-miR-18 


tatm Ctg m CacTa a Atg m CacmCtta 


45 


69 
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are-miK-i ja 


CAcaMacmLaL i cujigrnuugmcta 




74 
/ *t 


CuG-miK-J^D 


CAa uiriL-ag rnv^LaACaAcarnL-tg rnv-cca 




"7 A 


/HI i"n t-v-i ■ D _ 1 A. a 

a re- rn i k~ i ^+oa 


ara Aa n ~T~+- f~*V n "f~ A al"f^ /-* m f^^rt a 
dCdAdg I LC I y LMdUotJd 1 ll^LCJ a 


A. A 


oy 


/-I ! D — "1 E» a 


na mfanf^t*f* A an f^nf m P^f - /—Ann ^ a 

ca rriL-agvjLLMagvjy LiriL-tCMy god 




on 
OU 


ars-rniK-i oy 


a n A na im P^ m f^fnTan a 

ayMCarni^dLoCdrniw-Cy 1 dga 




oy 


r!t-o_miD_1 rr/~\ 

are~rniK idu 


/■•a /— I n n 1 a rAan PZ at" 1 n n ana 

cac 1 yg j dLHdyodi i yyodga 


jU 


7c 


/-Ii-/^ rv-»5D "JO"} 

are-miK-iyz 


ggc 1 gurnuaa i iCAiaogurni^a 


*+D 


/O 


are-miK-yo 


aacAacAcaAcc i ac i acrriL/cca 


1 / 


CO 

Do 


dre-let-7g 


a m CtgTa cAaa m Ca a mCta m Cctm Ca 


on 
JU 


"7 "3 


are-rniK-oua-op 


get 1 ccAgtnriL-ggoga i gt i larriua 




on 
oU 


tire (TIIK ^DU 


ddcniv^ud 1 t-L. 1 yy/-\LLML.L 1 ydd 


JO 


ftp. 
DO 


dre-miR-21 


cAacAccAgtmCtgAtaAgcTa 


35 


72 


dre-miR-146 


a ccm Ct tG g a Att m Ca gTtcTca 


40 


72 


dre-miR-182 


tgtGagTtcTacmCatTgcmCaaa 


32 


72 


dre-miR-182* 


taGttGgcAagTctAgaAcca 


32 


72 


dre-miR-220 


aAgtGtcmCgaTacGgtTgtGg 


47 


81 



EXAMPLE 5 

List of LNA-substituted detection probes for detection of Drosophila melanogaster microRNAs. 

LNA nucleotides are depicted by capital letters, DNA nucleotides by lowercase letters, mC 
denotes LNA methyl-cytosine. The detection probes can be used to detect and analyze 
5 conserved vertebrate miRNAs by RNA in situ hybridization, Northern blot analysis and by 
silencing using the probes as miRNA inhibitors. The LNA-modified probes can be conjugated 
with a variety of haptens or fluorochromes for miRNA in situ hybridization using standard 
methods. 5'-end labeling using T4 polynucleotide kinase and gamma-32P-ATP can be carried 
out by standard methods for Northern blot analysis. I n addition, the LNA-modified probe 
10 sequences can be used as capture sequences for expression profiling by LNA oligonucleotide 
microarrays. Covalent attachment to the solid surfaces of the capture probes can be 
accomplished by incorporating a NH2-C6- or a NH2-C6-hexaethylene glycol monomer or 
dimer group at the 5'-end or at the 3'-end of the probes during synthesis. 
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TABLE D 



rrODc nalTlc 


Sequence 3 j> 


beiT-compi 
score 


Calculated 
i m 


u iTie rn ik zc 


n r m PraTr a A a n m Pfnf^rf n A4*a 
yL.lllv_t_.a 1 CaMagiTlL-Ly OCLoLyMLa 


ftp 

DO 


/ 0 


uiTie-rniK d 


ddaMdyMaLrtyLinLaL 1 gtbaLa 




71 


u r Tie m i k / 


cil I IV— ddl 1 IL-ddrtd U 1 ItdL t aCj 1 L.L 1 CCd 




71 


dme-miR-14 


tAggAgaGagAaaAagActGa 


15 


71 


utile rnirs. £./ / 


ty i cy i dui iL-ayrtLdoLytiiLdL I Let 


JO 




dme-miR-278 


aaAcgGacGaaAgtmCccAccGa 


41 


80 


dme-miR-279 


tTa aTg a G t gTg g AtcTa gTca 


40 


70 


dme-miR-309 


tAggAcaAacTttAccmCagTgc 


37 


74 


dme-miR-310 


a Aa g G ccG g g Aa gTg tGca Ata 


28 


79 


dme-miR-318 


tgaGatAaamCaaAgcmCcaGtga 


25 


73 


dme-miR- 
bantam 


aaTcaGctTtcAaaAtgAtcTca 


40 


66 



EXAMPLE 6 

List of LNA-substituted detection probes for detection of Drosophila meianogaster and 
Caenorhabditis eiegans microRNAs 

5 LNA nucleotides are depicted by capital letters, DNA nucleotides by lowercase letters, mC 
denotes LNA methyl-cytosine. The detection probes can be used to detect and analyze 
conserved vertebrate miRNAs by RNA in situ hybridization, Northern blot analysis and by 
silencing using the probes as miRNA inhibitors. The LNA-modified probes can be conjugated 
with a variety of haptens or fluorochromes for miRNA in situ hybridization using standard 

10 methods. 5'-end labeling using T4 polynucleotide kinase and gamma-32P-ATP can be carried 
out by standard methods for Northern blot analysis. I n addition, the LNA-modified probe 
sequences can be used as capture sequences for expression profiling by LNA oligonucleotide 
microarrays. Covalent attachment to the solid surfaces of the capture probes can be 
accomplished by incorporating a NH 2 -C 6 - or a NH 2 -C 6 -hexaethylene glycol monomer or dimer 

15 group at the 5'-end or at the 3'-end of the probes during synthesis. 
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TABLE E 



Probe name 


Sequence 5'-3' 


Self-comp score 


Calculated Tm 


dme_cel-miRl/LNA 


c Ata m Ctt m CttTa cAtt m Cca 


14 


62 


dme_cel-miR2/LNA 


tea Aa g m Ct g G ctG tg Ata 


56 


67 


cei-lin4/LNA 


tcAcamCttGagGtcTcag 


50 


68 



EXAMPLE 7 

List of LNA-substituted detection probes for detection of Arabidopsis thaiiana micro RNAs 

LNA nucleotides are depicted by capital letters, DNA nucleotides by lowercase letters, mC 
5 denotes LNA methyl-cytosine. The detection probes can be used to detect and analyze 
conserved vertebrate miRNAs by RNA in situ hybridization, Northern blot analysis and by 
silencing using the probes as miRNA inhibitors. The LNA-modified probes can be conjugated 
with a variety of haptens or fluorochromes for miRNA in situ hybridization using standard 
methods. 5'-end labeling using T4 polynucleotide kinase and gamma-32P-ATP can be carried 
10 out by standard methods for Northern blot analysis. In addition, the LNA-modified probe 

sequences can be used as capture sequences for expression profiling by LNA oligonucleotide 
microarrays. Covalent attachment to the solid surfaces of the capture probes can be 
accomplished by incorporating a NH 2 -C 6 - or a NH 2 -C 6 -hexaethylene glycol monomer or dimer 
group at the 5'-end or at the 3'-end of the probes during synthesis. 

15 TABLE F 



Probe name 


Sequence 3^3' 


Self-comp 
score 


Calculated 
Tm 


ath-MIR171_LNA2 


gAtAtTgGcGcGgmCtmCaAtmCa 


64 


83 


ath-MIR171_LNA3 


g AtaTtg G eg m Cg g m CtcAa t m Ca 


54 


78 


ath-MIR159_LNA2 


tAg Ag mCtmCcmCtTcAaTcmCa Aa 


46 


79 


ath-MIR159_LNA3 


tAgaGctmCccTtcAatmCcaAa 


43 


72 


ath-MIR161LNA3 


cmCccGatGtaGtcActTtcAa 


34 


73 


ath-MIR167LNA3 


tAg aTcaTg cTg g m Ca g m Ctt m C a 


53 


79 


ath-MIR319LNA3 


ggGagmCtcmCctTcaGtcmCaa 


70 


78 
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EXAMPLE 8 

List of LNA-substituted detection probes for detection of Arabidopsis thaliana microRNAs 

LNA nucleotides are depicted by capital letters, DNA nucleotides by lowercase letters, mC 
denotes LNA methyl-cytosine. The detection probes can be used to detect and analyze 
5 conserved vertebrate miRNAs by RNA in situ hybridization, Northern blot analysis and by 
silencing using the probes as miRNA inhibitors. The LNA-modified probes can be conjugated 
with a variety of haptens or fluorochromes for miRNA in situ hybridization using standard 
methods. 5'-end labeling using T4 polynucleotide kinase and gamma-32P-ATP can be carried 
out by standard methods for Northern blot analysis. In addition, the LNA-modified probe 
10 sequences can be used as capture sequences for expression profiling by LNA oligonucleotide 
microarrays. Covalent attachment to the solid surfaces of the capture probes can be 
accomplished by incorporating a NH 2 -C 6 - or a NH 2 -C 6 -hexaethylene glycol monomer or dimer 
group at the 5'-end or at the 3'-end of the probes during synthesis. 



TABLE G 



Ofigo name 


Sequence S*-3* 


Predicted Tin °C 


ath-miR159a/LNA 


tAgaGctmCccTtcAatmCcaAa 


145 


ath-miR319a/LNA 


ggGagmCtcm CctTca Gtcm Ca a 


183 


ath-miR396a/LNA 


gTtcAagAaaGctGtgGaa 


242 


ath-miR156a/LNA 


g tg m Ctc Act m Ct cTtcTg t m Ca 


235 


ath-miR172a/LNA 


atgmCagmCatmCatmCaaGatTct 


228 



15 EXAMPLE 9 

List of LNA-substituted detection probes useful as controls in detection of vertebrate 
microRNAs 

LNA nucleotides are depicted by capital letters, DNA nucleotides by lowercase letters, mC 
denotes LNA methyl-cytosine. The detection probes can be used to detect and analyze 

20 conserved vertebrate miRNAs by RNA in situ hybridization, Northern blot analysis and by 

silencing using the probes as miRNA inhibitors. The LNA-modified probes can be conjugated 
with a variety of haptens or fluorochromes for miRNA in situ hybridization using standard 
methods. 5'-end labeling using T4 polynucleotide kinase and gamma-32P-ATP can be carried 
out by standard methods for Northern blot analysis. In addition, the LNA-modified probe 

25 sequences can be used as capture sequences for expression profiling by LNA oligonucleotide 
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microarrays. Covalent attachment to the solid surfaces of the capture probes can be 
accomplished by incorporating a NH 2 -C 6 - or a NH 2 -C 6 -hexaethylene glycol monomer or dimer 
group at the 5'-end or at the 3'-end of the probes during synthesis. 

TABLE H 



Probe name 


Sequence S'-S* 


Self-comp 
score 


hsa-miR206/LNA/2MM 


cca m Ca c Act m CtcTta m Ca tTcca 


8 


hsa-miR206/LNA/MM10 


ccamCacActmCccTtamCatTcca 


8 


hsa-miR124a/LNA/2MM 


tgg mCatTca Aag mCgtGccTtaa 


60 


hsa-miR124a/LNA/MM10 


t g g m Ca tTca Acg m CgtGccTta a 


60 


hsa-miR122a/LNA/2MM 


acAaamCacmCacmCgtmCacActmCca 


18 


hsa-miR122a/LNA/MMll 


acAaamCacmCatmCgtmCacActmCca 


18 



5 EXAMPLE 10 

List of LNA-substituted detection probes for detection of human microRNAs 

LNA nucleotides are depicted by capital letters, DNA nucleotides by lowercase letters, mC 
denotes LNA methyl-cytosine, pm perfect match to the miRNA, MM one mismatch at the 
central position of the probe sequence. The detection probes can be used to detect and 

10 analyze conserved vertebrate miRNAs by RNA in situ hybridization, Northern blot analysis 
and by silencing using the probes as miRNA inhibitors. The LNA-modified probes can be 
conjugated with a variety of haptens or fluorochromes for miRNA in situ hybridization using 
standard methods. 5'-end labeling using T4 polynucleotide kinase and gamma-32P-ATP can 
be carried out by standard methods for Northern blot analysis. In addition, the LNA-modified 

15 probe sequences can be used as capture sequences for expression profiling by LNA 

oligonucleotide microarrays. Covalent attachment to the solid surfaces of the capture probes 
can be accomplished by incorporating a NH 2 -C 6 - or a NH 2 -C 6 -hexaethylene glycol monomer or 
dimer group at the 5'-end or at the 3'-end of the probes during synthesis. 

TABLE I 



Probe name 


Sequence 5'-3" 


hsa-let7a/LNA_PM 


a a m CtaTa c Aa cm Ct a m Cta m Cct m Ca 


hsa-let7f/LNA_PM 


aamCtaTacAatmCtamCtamCctmCa 
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rrODe name 


sequence d -jj 




ioay mL.tarnL.ag i gc I tCAtc i ca 


hca-miD 1 AK/l MA DM 

nsa^rniKJL^o/ lima ri v i 


aAggtaat i cc i ggoaaAac i ggAC 


U~-» rr»ID"39n/l MA DM 

nsa-rniKozu/ Li\iA_ri v i 


l i cgnriL.cc i ctmL.aarTiL.ccAgc i lit 


hca-miOfia/l MA DM 

nsa~miKzoa/ lima r i v i 


agcmLLa i cc i gg alcacl i gaa 


hca-miDQQa/l MA DM 

nsa uiiKyya/ lima ri v i 


cacAagAtcoga i ctAcgogtt 


hca-miD1 l\ MA DM 

nsa miKJLDa/ lima„k i v j 


cMCdAacmLdti atotgmL.LgrTiL.La 


hca-miD1fi-1 /I MA DM 
nSd iniKiD"!/ LlMA__r l v l 


cy iiiL.caALa i LLAcg i gc I gc i a 


hca.miD94/l MA DM 

nsa rniKz^t/ lima ki v i 


c i gt i cc i yc i gaActvjagnriL.ca 


hc3-laf7n/l MA DM 

nsa iet/g/ lima ri v i 


arriLLg i acAaamL.LamL.LamL.ctmL.a 


hc-a-l cs+-"7t3 /I MA MM 

n s a - 1 e t / a/ lim a_i v i m 


aamL.ta i a cAa cAta m era iti cct m ca 


hc3-Iof7f/l MA MM 

nsa icL/r/ lima i v i i v i 


aamL-ta i aCAatAtamLtamLctrnL.a 


hca-miD 1 <d"3! MA MM 

nsa rni kj.^+olima i v i t v i 


Lodg rriLLdi riL.dgrnL.gc i lcalc i ca 


hca-miD 1 A.K f\ MA MM 

nsa-rniKi^-D/LiMA i v h v i 


aAggLiat i cc i cgLnaaAac 1 ggAC 


nsa~rniKo<iu/ lima i v u v i 


L 1 cgmL.cc 1 CLAaamL.ccAgc i ttt 


hQa-miR7fia/l MA MM 

1 lad 1 1 1 1 rv*£. vja/ l_l\l/-\ l v l I I 


a n r mrfaTrrTrn A 1+ A rfTn a a 
dyLl 1 Iv^Ld 1 1 LLJnLLnLL 1 Lj ad 


hsa-miR99a/LNA_MM 


cacAagAtcGcaTctAcgGgtt 


hsa-miR15a/LNA_MM 


cAcaAacmCatmCatGtgmCtgmCta 


hsa-miR16-l/LNA_MM 


eg m Cca AtaTttTcgTg cTg cTa 


hsa-miR24/LNA_MM 


cTgtTccTgcmCgaActGagmCca 


hsa-let7g/LNA_MM 


a m CtgTa cAa a Ata m Cta m Cct m Ca 



EXAMPLE 1 1 

List of LNA-substituted detection probes for expression profiling of human and mouse 
microRNAs by oligonucleotide microarrays 

LNA nucleotides are depicted by capital letters, DNA nucleotides by lowercase letters, mC 
5 denotes LNA methyl-cytosine, pm perfect match to the miRNA, MM one mismatch at the 

central position of the probe sequence, dir denotes the probe sequence corresponding to the 
mature miRNA sequence, rev denotes the probe sequence complementary to the mature 
miRNA sequence in question. The detection probes can be used t as capture sequences for 
expression profiling by LNA oligonucleotide microarrays. Covalent attachment to the solid 
10 surfaces of the capture probes can be accomplished by incorporating a NH 2 -C 6 - or a NH 2 -C 6 - 
hexaethylene glycol monomer or dimer group at the 5'-end or at the 3'-end of the probes 
during synthesis. 
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TABLE 1 







Self-comp 


Probe name 


Sequence 5'-3' 


score 


mmuHet7adirPM/LNA 


tgaGgtAgtAggTtgTatAgtt 


30 


mmu-miRldirPM/LNA 


tg G aaTg t AaaG aaG taTg ta 


18 


mmu-miR16dirPM/LNA 


tag m C ag m C acG ta Aat AttG g eg 


46 


mmu-miR22dirPM/LNA 


aagmCtgmCcaGttGaaGaamCtgt 


48 


mmu-miR26bdirPM/LNA 


tTcaAgtAatTcaGgaTagGtt 


35 


mmu-miR30cdirPM/LNA 


tgtAaamCatmCctAcamCtcTcaGc 


27 


mmu-miR122adirPM/LNA 


tggAgtGtgAcaAtgGtgTttg 


32 


mmu-miR1 26stardirPM/LNA 


catTatTacTttTggTacGcg 


28 


mmu-miR126dirPM/LNA 


tcgTacmCgtGagTaaTaaTgc 


32 


mmu-miR133dirPM/LNA 


tTggTccmCctTcaAccAgcTgt 


37 


mmu-miR143dirPM/LNA 


tGagAtgAagmCacTgtAgcTca 


49 


mmu-miR144dirPM/LNA 


tAcaGtaTagAtgAtgTacTag 


41 


mmu-let7arevPM/LNA 


aamCtaTacAacmCtamCtamCctmCa 


16 


mmu-miRlrevPM/LNA 


tamCatActTctTtamCatTcca 


1 1 


mmu-miR1 6revPM/LNA 


eg m CcaAtaTtt AcgTgcTgcTa 


34 


mmu-miR22revPM/LNA 


acaGttmCttmCaamCtgGcaGctt 


48 


mmu-miR26brevPM/LNA 


aacmCtaTccTgaAttActTgaa 


28 


mmu-miR30crevPM/LNA 


gmCtgAgaGtgTagGatGttTaca 


33 


mmu-miR1 22arevPM/LNA 


cAaamCacmCatTgtmCacActmCca 


25 


mmu-miR1 26starrevPM/LNA 


eg m Cgt Acc Aaa Agt Aat Aatg 


28 


mmu-miR126revPM/LNA 


g c Att Att Act m C acG gt Acg a 


25 


mmu-miR133revPM/LNA 


acAgcTggTtgAagGggAccAa 


41 


mmu-miR143revPM/LNA 


tGagmCtamCagTgcTtcAtcTca 


56 


mmu-miR1 44revPM/LNA 


ctaGtamCatmCatmCtaTacTgta 


37 


mmu-let7adirMM/LNA 


tgaGgtAgtAagTtgTatAgtt 


34 


mmu-miRldirMM/LNA 


tg G a aTg t Aag G aaG taTg ta 


18 


mmu-miR1 6dirMM/LNA 


tAgcAgcAcgGaaAtaTtgGcg 


33 


mmu-miR22dirMM/LNA 


aaGctGccAggTgaAgaActGt 


35 


mmu-miR26bdirl V IM/LNA 


tTcaAgtAatGcaGgaTagGtt 


27 


mmu-miR30cdirMM/LNA 


tgtAaamCatmCatAcamCtcTcaGc 


27 


mmu-miR122adirMM/LNA 


tggAgtGtgAaaAtgGtgTttg 


29 


mmu-miR1 26stardirMM/LNA 


catTatTacTgtTggTacGcg 


35 


mmu~miR126dirMM/LNA 


tmCgtAccGtgGgtAatAatGc 


39 


mmu-miR133dirMM/LNA 


ttgGtcmCccTgcAacmCagmCtgt 


42 
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Self-comp 


Probe name 


Sequence 5'-3' 


score 


m m u - m i R 1 43d i r M M/LN A 


tGagAtgAagAacTgtAgcTca 


49 


m m u - m i R 1 44d i r M M/LN A 


tAcaGtaTagGtgAtgTacTag 


41 


m m u - 1 et7are vM M/LN A 


aActAtamCaamCttActAccTca 


17 


mmu-miRlrevMM/LNA 


tacAtamCttmCctTacAttmCca 


1 1 


mmu-miR1 6 re vM M/LN A 


eg m Cca AtaTtt m CcgTg cTgcTa 


34 


mmu-miR22revMM/LNA 


a m C ag TtcTtc AccTg g m C ag m C tt 


35 


mmu-miR26brevMM/LNA 


aamCctAtcmCtgmCatTacTtgAa 


24 


mmu-mi R30cre vM M/LN A 


gmCtgAgaGtgTatGatGttTaca 


29 


mmu-miR1 22arevMM/LNA 


cAaamCacmCatTttmCacActmCca 


13 


mmu-miR1 26starrevMM/LNA 


cgmCgtAccAacAgtAatAatg 


31 


mmu-miR1 26revMM/LN A 


g mC atTatTacm Ccam CggTacG a 


39 


mmu-miR1 33revMM/LN A 


acaGctGgtTgcAggGgamCcaa 


45 


mmu-miR1 43revMM/LN A 


tg AgcTacAgtTctTcaTctm Ca 


49 


mmu-miR1 44revMM/LNA 


ctAgtAcaTcamCctAtamCtgTa 


31 



EXAMPLE 12 

List of LNA-substitvted detection probes for detection of ali microRNAs listed in the miRNA 
registry database release 5. 1 from December 2004 at 
htip://www. sanoer. ac. uk/ Software/ Rfam/mirna/ index, shtmi 

5 LNA nucleotides are depicted by capital letters, DNA nucleotides by lowercase letters, mC 
denotes LNA methyl-cytosine. The detection probes can be used to detect and analyze 
miRNAs by RNA in situ hybridization, Northern blot analysis and by silencing using the 
oligonucleotides as miRNA inhibitors. The LNA-modified probes can be conjugated with a 
variety of haptens or fluorochromes for miRNA in situ hybridization using standard methods. 

10 5'-end labeling using T4 polynucleotide kinase and gamma-32P-ATP can be carried out by 

standard methods for Northern blot analysis. In addition, the LNA-modified probe sequences 
can be used as capture sequences for expression profiling by LNA oligonucleotide 
microarrays. Covalent attachment to the solid surfaces of the capture probes can be 
accomplished by incorporating a NH 2 -C 6 - or a NH 2 -C 6 -hexaethylene glycol monomer or dimer 

15 group, or a NH 2 -C 3 - random N 2 o sequence at the 5'-end or at the 3'-end of the probes during 
synthesis. Ath, Arabidopsis thaliana; cbr, Caenorhabditis briggsae; eel, Caenorhabditis 
elegans; dme, Drosophila melanogaster, dps, Drosophila pseudoobscura; dre, Danio rerio; 
ebr, Eppstein Barr Virus; gga, Gallus gallus; has, Homo sapiens; mmu, Mus musculus; osa, 
Oryza sativa; rno, Rattus norvegicus; zma, Zea mays. 
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7"^ 




aH-i-miR1 fi7h 
atn IlllrxxO^iU 


LLyudLoLdudyoLL 1 dLlllL^yd 
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46 
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84 
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33 
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79 


53 


ath-miR167c 


a An aTpaTa c~Tn a m Pa a m Pi*t" Aa 
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53 
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76 


41 
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76 


41 
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41 
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43 


ath~miR 1 79a ' 

Gill Mil lX J. / £-C\ 
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7^ 
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L.d i LdAAL,y AALy i 1 iv_,di_ i L.d/-\Lyd 
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L-y y vjy Lndd i l-li i iv_i_.l i LyoLa 
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68 


51 


cbr-miR-240 

V-l ImJ 1 IIIIIX I V 


agcGaaAatTtgGagGccAgta 


74 


33 


cbr-miR-241 

w u i iiiiix fc— r jl 


tmCatTtcTcamCacmCtamCctmCa 


74 


7 


cbr-miR-244 


cat AccActTtgTacAa cmCaaAga 


70 


40 


cbr-miR-245 

V**IJ 1 IIIIIX 1 i^J 


aaGctActTaaAaaGaamCcaAt 

y vjj vj vwvj/ w i« i y y # »y y vj uui 1 1 wu/tL 


80 


33 


cbr-miR-246 


aGctmCctAccmCaaTacAtgTaa 


73 


40 


cbr-miR-248 


tGa g m Cg tTat m Ccg Ag c AcgTg ta 


82 


59 


cbr-miR-249 


gmCaamCacTcaAaaAtcmCtgTga 


73 


23 


cbr-miR-250 


cm Cg t G cc Aa c Ag tTg a m CtgTg a 


81 


58 


cbr-miR-251 


a a t Aa g Ag cG g cAccAct ActTa a 


74 


41 | 


cbr-miR-252 


gttAccTgcGgcActActActTa 


75 


28 



WO 2006/069584 



64 



PCT/DK2005/000838 



rrODc name 


rruuc sequence ~ j> j 


VrfCl 1 \- 1 Hi 

°c 


Galf-rnmnlom 

9 e 1 1 co m p i e m > 


rhr-miR-?*}! 

L.UI 1 1 1 J ix. J-J 


Fi n fTa nTn t*Ta nTn a G n t C^frt 
ayLiayiyLiayi yauyiuiy 


72 




L,LM Mllix t. J" 


Lr\Lu 1 1 1 v_-a y i Lyii iuaanayr\LL i y i_c" 


69 




rhr-miR-259 


a a cm Ca a Att Aa a Ata Aa aTtt 


67 


31 


rhr-miR-768 

L-LM 1 1 II IX £-\J**J 


a m Cca Aa a m Cta m Pt+m Pha At* t*m Pt"tGcc 

Q M 1 V^l— ClAAC! CI 1 1 IV^iy 1 1 1 L, L LI J 1 LCI AA L L 1 1 1 V . L LvJ v.. V_ 


73 




rhr-miR-14 

i—u i mm rx j" 


r Aa rm Paa m Pta ArrAra m Pfrn m Prt* 

wiu wi i i v_*t4 y i i i \_«i.c(r\\_>v*/\v*iCi 1 1 i v - l y i i i \_*l.l 


80 


24 


v- u i M 1 1 rx j -J 


cTta m Ca a GttTtc AccmCnnTa a 

1 v.y i 1 1 l_> ca o vj l l i l^/i^v^i i i^yy i y a 


77 


52 




a aT a c vw P a a m P a r At*a At a m Pfrt* n 

yu i civ*i i iVrfUui i i v_>ci ^-»/ \ ^y /\k.cj 1 1 iv^LLy 


68 


23 


ch r- m i R - 1 ^4 

L-L/l MlllX JJT 


a y y AAy LrAy L>rAaL</Aa a i i iv^aa v_iy l 


79 




L U 1 1 1 1 1 rx J J J 


LrAy \_. i LcivjyL I aa/ACJL/Acici 


70 


At! 
"T J 


rhr-miR-^^fi 

^Ul Mllix JJLJ 


n n At*t*Tn fTrn m Pn t*Tn cTcfi t 


74 


2Q 


r h r- m i R -1 ^7 

tUI 11 Mix J-J / 


tr r G fr A a fG a rTn n m P a tTH* 

lllvj Lv—AAa LvJaL i y y 1 1 1 a l i ll 


7*3 


j& 


v- u i mm rx j ju 


rramrna rnPfa Ann AtamPra At*tri 

llu 1 1 1 v-«y a 1 1 1 v— iLCJAAy y f\ lq i i i\^Lar\n.y 






rhr-miR-lfi 

LUI 1 1 II IX «-/ L/ 


FiTfn m Pn a AftTtrArrm Cn nTn a 

a i uy 1 1 iv^y arvLL i Lv^rAn^i i i\-«yy i ya 




44 
ii 


rhr-miR-lfin 

U J MM rx JUU 


tfCl fn A a r(n n n A ft" A rn Gfra 

LL vJ Ly /AO L>vJ y y #\ L LMLy VJ LL>d 


7S 


"-tLJ 


rhr-miR-lR 
l.u i 1 1 1 1 rx jo 


a i qli I iL<ay vjllvjll i l«l>i i iL^yy i ya 




J«J 


rbr~rniR-19 

l. i~i i m 1 1 rx 


rTa a m CcaTttTtc Arrm Pn nTn a 

Vrf 1 CI CI 1 1 1 V-*V_y I LL 1 LLriLLI 1 I *■ — \-j y I y a 


76 


49 


rhr-miR-40 

uui 1 1 1 1 rx ~ \J 


rhAa rTnaTf n Ara m PrrGnfGa 

LL/Ay l i y ci i LyrAL»cii i i^LLvjy lvjci 


81 


57 


r*h r- m i R -4 1 
uui Mil rx i x 


to n Cn a nTtfTtr A rrm Pn oTa a 

i.y y » — i ci y i ll i ^- v_. i \ i i i\ — .y y i y a 


76 


44 


rhr-rniR-42 
l> u i m 1 1 rx ■***<£. 


pTn f" A n aTn t*Ta a m P cc Pi n i*n 
v_. i y L/Ay u i y l i q cj 1 1 1 Vw>^v^.vj y Ly 


7fi 


1Q 


rhr-miR-41 
lui ii i j rx " —j 


nrflarAnrAanTaa ArfGtn Ai*a 
y L.v_Jci L-/Ay l>*aci y i ci a /ai_ lvjj Ly rALa 


74 


12 


rh r- m i R -4-4 
l. u i M 1 1 rx i i 


a n rTn a AfnTotrn PfrTa nTra 

ciyL* i y ciAALy i y li i il*ll i ay i l. q 


70 

/ L7 


J L/ 


rhr-miR-4^ 

L-L/l M 1 1 rx i 


a n rTn a AtnTn trn PtrTa nTra 
ay l i y a/*ALy i y lm i v_lv_ i ay i L>a 


7D 


in 


l*u i 1 1 1 1 rx *TU 


f*n Aan AnaPrn ArtrnPraTnamPa 

iyr\ayr\yaLjLyr\LLi 1 1 llci i yai i iv_*a 


7Q 


11 

J ._> 


rh r- m i R -47 

l.u i imi rx " / 


tGi a a d a n An r(n r rTr r Atn A r a 

LVjauvJuyny LVJLL 1 LLr\Ly/\LU 


LJW 


1R ! 


l. U/ 1 i ii i rx i u 


trnmPafmPta mPt"nAnrmPt*a mPr+mPa 

Lv_y 1 1 1 v_- ci li 1 il<lu 1 1 1 v i Ly /Ay l-i i i \_ lcj i i i v_jL- l i 1 1 v_«a 


7Q 


11 


rh r- m i R -4.Q 

LUI 1 1 11 rx i ~? 


tcTn c A n f-TtrTpnTn nTn cTt 
ll- i y Lr\y Ly i ll. i Ly i y y i y l- i l 


ou 


Ifi 


rhr-miR-^n 

L*UI 1 Mllx -> L/ 


7\t\ mPrr Aan Aa'hAhr'An a m Pat" At* r*a 

a a 1 1 1 L-LLnayna LAALLrAy a 1 1 1 V_a LAALL*a 


71 


21 


p h r- m i R - m 
vj i imi rx -~j j. 


aarAtnfnra Ann AnrTarfinnTa 

aaLrALy vjLany yr\y l i aLvjy y i a 




14 


rhr-nrtiR-52 

uui m 1 1 rx <-— 


a a m Pa rPi a a Aa rAfaTnt* Am G n t*n 

ci y i i i v — » ca i^vj y ci/ id \ l u i y L.«^v»y vjy »-y 


81 


44 


cbr-miR-55 


ctcGgcAgaAaaAtaTacGggTa 


75 


32 


cbr-miR-57 


a ca m Ca cAg cTcg AtcTa cAg g G ta 


78 


47 


cbr-miR-58 


aTtg mCcgTacTg a Acg AtcTca 


75 


32 


cbr-miR-60 


tg G a cTa g Aa a AtgTg cAta Ata 


67 


34 


cbr-miR-61 


g Ag cAg a GtcAa g G tt m Ct a G tea 


74 


53 


cbr-miR-62 


ctgTa a G ct Ag aTta m Cat Atca 


65 


60 
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Probe name 


Probe sequence (S'-S 1 ) 


Calc Tm 

op 


Self-complem. 
score 


cbr-miR-64 


tcctjtarnL-acoct i caotg i ca i g 


"7Q 

/y 




cbr-miR-67 


tct Act m l. t l I ctAggAgg i tg I ga 






cur-rniK- /u 


ctoggAacACCAatmL,acuta i ta 




zy 


cbr-miR-71 


tcarnvwtaiTiL.ccAtg i ct i tea 


D / 


ZU 


CDr-miK-*/ z 


g rrHwLd i gcrnL-aarnL-atmL-tgiTiLA-c 


77 
/ / 


zy 


CDr-miK-/ o 


amn.gMaC i gcrnL-aarnv^atrnt^ttocca 


7Q 

/ y 




cur-rn i k / 4 


LCLMy drnv^i.gr ii^cd i LLrnu.LLocca 


~7A 
/Hr 


Zo 


cur-rn i k / d 


Luadbycogt 1 gg i agmLii i aa 


~7Q 

/y 


C5 


cur-rniK / / 


LggMCaoCLAtg vdCC i ga 1 gad 


/ D 




cur ith k / y 


a^rfTtn^f a A rrTanmPffTaf 

aoci i igotaMcc i dgrriVwLL i dt 


O / 


DZ 


cur in i k ou 


fr^nrTtfmraamrfa AfnAfrTra 
LCogC I LLlTl^ad lll^LaMLyMLC 1 Cd 


/Z 


Z / 


cur rn i k. o ± 


dC 1 dgmi_.LL 1 CalTlLya 1 g« I CLITl^d 


"7 "5 


77 
Z / 


CDr-mlK-oZ 


arriL-LgoCL i LCAcgAtgAtc j ca 


"7*3 

/o 


oil 


cur-rniK-o o 


acarnL.T.gAat i ta i atogtocta 


D/ 




CDr-mlK-o4 


gacAgcAttocaAac i acmL-tca 


/ O 


JO 


/•Um m ;n OCT 


gmcactjcc i tt i caAatACt i tg i a 


"71 
/l 


*3 3 


cur-m i k~ou 


gActotgocaAagrnv-.at i carnv_xca 


JO 


44 


^-k»t-_rv-» !D_Q"7 

cur-rn ik-o / 


amL-acmutgAaarnctt i gc i cac 


"7*7 
/Z 


ZU 


cur-rn i K-yu 


gL3ggrriL-.at i caAacAacAta i ca 


/O 


7 "3 
Zo 


cei let / 


aamLia i acAacrnL^tam^tarnL-ctrnv-.a 


~7C\ 
/U 


ID 


/— Q 1 — 1 5 M —/I 

cei nil *+ 


4-/— -3 m (~* "a /— 1 4-/-i A n n 1 rfmP a nf^n a 

tcdi iiv^dc 1 tyMyy i cuiik--dyoyd 


7<3 
/ O 


7n 
/ u 


Ccl ID 


r*rt a A af ^/^o 1 ^4*nr\/^^4" A A a a 

CgdAdtoCg 1 CtlTlLalMCanaa 


oy i 


A A 


Ccl MllK ± 


tamv_-atACt i ct i tarnv_.at i cca 




1 -j 


cs i rn i k i Z4 


tggrnL-at i camucgnriL-gtocc i ta 


on 
OU 


/IT 
4J 


cci rni k z 


gcAca 1 caAagrriLAgoCtotgAta 




CO 

DC5 


cei-miK-zz/ 


gttmuagAatrnL-atotCoaaAgct 


"7 1 


o4 


cei-miK~zzo 


cccjtgAat 1 ca i gcAgttjccAtt 


—7 0 

/o 


ire 
DO 


cei-miK-zzy 


a eg Atg a a Aa g Ata AccAg to tcAtt 


"7/1 


A O 

4J 


cei-miK-zou 


t cTccTg gTcg m Ca c Aa cTa aTa c 


/ D 


Z/ 


r-ol-miR-"?^ 1 
Ct2l II II ix 


LLl_ I LJLI 1 H_Ly I LyMlLnLLJMyL 1 La 


/ 3 


«+o 


cei-miR-232 


t cAccG ca Gtt Aa g At g m Ca tTt a 


71 


44 


cel-miR-233 


teem Cg cAcaTg cG caTtg m CtcAa 


83 


59 


cel-miR-234 


a Ag g G t aTtcTcg Ag cAa t Aa 


70 


46 


cel-miR-235 


tc Ag g mCcg G g g Ag aGtg m Ca aTa 


85 


39 


cel-miR-236 


agmCgtmCatTacmCtgAcaGtaTta 


71 


36 
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Probe name 


Probe sequence (5"-3") 


Calc Tm 

or 


Self-corn plem. 
score 


1 _ rv-i J D _ D "3 *7 

cei rniK / 


o A n r-~T~ r~\ 4-"Tr*n Ana A f-f- m r*\-r* l\rtn C2. a 

aMgc i gt i cyMgaMiurnv^LCMgg'od 


/O 


3*+ 


cei-miK-zDo 


tc i gaAtgoca i cgoag i acAaa 


/D 


"3/1 


cei-rniK z jya 


ccaotarnv-CLMLg i giAgtAcaAa 


"71 
/l 




cei-miK-zjyu 


CAgtAct i ttotg i ag i acAa 


£~ O 

DO 


a rr 
4b 


cei-miK-Z'H-u 


agcoaaiaat i igogg*occAgta 


oU 


"3 "3 


cei-miK-z-+± 


inriLaL i tc i cgmv^acrnuLaiTiucLrTiL.a 


/D 


1 Q 

lo 


cei-iii ik- z-'+z 


LiTiv^gaAg cAaaogciTiv^LarriL.gcAa 


oZ 


A Q 

-+y 


cei-rniK*-^^f d 


gatALcrTiv^cgrnv^cgrn'oga i eg i acrn^g 


O'H- 


DO 


ce i - m i k~ Z-1--+ 


catACCACt i tg 1 acAacrnv_aaAga 


"7n 
/u 


a n 


cei-rinK z-+d 


gaoCLMCi i ggAggoyain'oCaAi. 


C5U 


"3 "3 


cei miK z-+o 


dVjCLf TIV^CLAUCI i lv_-y dAdL-ALy J dd 


/ D 


"3H 
jU 


ce i - m i k-z*+ / 


oAn2 An a/*T^ a a*T"a/nnT/^t*r«^t*a^4"< , ^a 

aAydAgaoda i dgoCLrn'otd'oLCd 


"71 


jU 


*~>al_i-rtiD T>1 Q 

cei"-miK-Z-*+o 


toagrn^gt i atmv-.cg i gcAcg i gta 


Q"0 
OZ 


/LQ 

-+o 


cei -miK-z^y 


g ca Acg m L-ccAaa Ag c m L-ct oiy a 




"3"^ 


cej-iriirv-ZDU 


crnL-aL'oCCAacAgL i gamLrg i ga 


7Q 

/y 


DO 


cei-miK-ZDi 


aatAagAgcogcACCACtAcc i aa 


"7/1 


A 1 


Cel-mlK-ZDZ 


gtLAcc i g c*o gc Act Act a ci i a 


/Z> 


Zo 


cei-mirv-ZDD 


gg i cacptg i ta»otgAgg I gtg 




ZU 




cmLtamLag i cgmL-gaAagAtt i gca 


/D 




cei-miK-ZbD 


LacAgLrncttnriuta i gcAttmL-ca 


by 


JZ 


Ccl T Ml K"ZD / 


LCACLogg i ac i cc i ga i aL i c 


/D 


*+Z 


/-./-»!_ i-v-v j D TITO 

Cel-mlK-ZDo 


a a a a g g a l t m c ct m v_t CAa a acc 


^"7 
D/ 




cei-rni K-zoy 


LdCfTIL-dg ALLAggAtyAgd 1 W 


D / 


"3n 


Ccl*" III Irs. /.DU 


LLdillUddUdy 1 LLUdLrtLLML 


"7H 


"34 


cei-iriiK-ZDi 


/->/-i a a A a pTa a A a a ni^+a 
LgioddMdL 1 ddAddoCLd 


DX 


Z*+ 


cei-ruiK-ZDZ 


1 i— * r^a A /— 1 A 4* o rt A a a ^ 

a i caoaaAacAtcoagAaac 


A*7 
D/ 


ZD 


cei-miK , -zo' f + 


ca t Aa CAa c Aa c m u a c rn l- eg m u c 


"7 "7 
// 


1 Q 


CeJ -m IK-zo D 


atamLcamLcc i rcmutcrnuctm'wa 


"7*7 


D 


cei-miK-zoo 


g ctTtg m Cca Aa gTctTg cm Ct 


-7/1 


A A 


Ccl~ll II K ZD / 


LgcAy CAy dill Ldt i LLAcyoy 


o± 


zy 


cel-miR-268 


a m Cca Aa cTg cTtcTa aTt cTtg m Cc 


74 


19 


cel-miR-269 


a G ttTt g m Cca G a gTctTg cc 


74 


49 


cel-miR~270 


cTccActGctAcaTcaTgcc 


75 


27 


cel-miR-271 


a aTg cTtt m CccAccm Cg g m Cg a 


82 


33 


cel-miR-272 


cAaamCacmCcaTgcmCtamCa 


75 


20 
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rrODc name 


rrOPc Sequence i O) J 


LdlL. I 111 

°c 


Colf-rnmnlom 
9C3IF~COITI|JI6IT1a 

score 


ppl-miR-273 


p A a r m Ca a m Pa r A o t A ra G o ra 

LAAy lim v_ <y a 1 1 1 a L/\y LAALy v_j y lo 


85 


37 


ppl-miR-34 

LCI llll In — ' i 


rAa pm Pa a m rfaArrAramrtri m Ppt 

Lr\a li 1 1 v_#ay 1 1 1 v_»LaAALLAALai 1 iv_*Ly 1 1 illl 


80 


24 


ppl-rrnR-3 5 

LCI III! IX l-J 


a m Cta m CtaGttTpp Arrmfa aTa a 

o i i > L*i.y 1 1 i lci v_j l l i llaalli 1 1 L«y y i ya 


80 


39 


ppl-miR-353 

LCI IIIIPv JJJ 


a aTa c m Pa a m Pa c A tn G ra A tt n 


70 

/ L* 


33 


pa 1 - m i R - 3 54 
lci 1 1 urx J j i 


a y y AAy LAAy Li\Q laacj ci t 1 iLaavjy l 


79 


23 


r p 1 - m i R - 3 5 5 

LCI llll iV J J J 


pa t A a pTpa G a rTa a A a p A a a 

LaunyL l LavjyL l uar\civ. AA a a 


70 


45 


f , p!-rniR-356 
LCI llll 1 V J Ju 


ta AttTa tTpa m f^ni*Tn pTpa a 

tyritt i y l. i Ly i i i L«y i i y l i lci ci 


73 


29 


ppl-miR-357 

LC 1 1 1 1 1 Ix -J — ' / 


t m Pet G r a A ca A rf G a c AttTa 

LI 1 1 LLLVJLiarVLyrMrfLVjy LAALL 1 CI 


77 


33 


rpl~miR-3 5R 

LCI II II Ix J JO 


pp"Trn A pa G n n A ta m Ppa Attn 

LL 1 Ly /-\LCI X3y yAALCII 1 IL-LOAALLy 




42 


LCI II Urx JJ7 


hmrntrnfan Ana Aan AppAntGa 
li I iL.y li I iVwCiy QAAQy rVLLny loci 


/ o 


2^ 


rp ] — m i R - 3 6 

LCI llll rs. JL* 


p Atn m Pn a AttTtpAppmPn nTn tk 
L/ALy i i iL-y ciaall i llaalli i iL«yy i ya 


77 


'i t 


pp|~miR-360 

LCI II II IN .JL'L' 


ttGtaAapGaaAttApaGtpa 

LLvJ Ly AAO LVJ y yAAL LAALy v-l LLd 


7S 


46 


pp|-miR-37 

LCI 1 1 II rx »J A 


a m Pta m Paa GtaTtpAppmPn nTn a 

cj 1 1 j LLy 1 1 1 L-aa v_j Ly I llaalli 1 1 L-y y i y cj 


82 


46 


cp|-miR-38 

LCI IIIIPv Jv> 


a m Ctc m C a aTt tTt pTpc m Ca aTa a 

oil iLwi i iLuy i ii i ll i VxLi i iLyy i ya 


77 


28 


pp|-miR-39 

lci iiii rs. -j z? 


pAa a m Pta AttTa pAppm Pa nTa a 

Lr\vi y 1 1 i x-< tyr\LL i cj unuu i i i \ — <y y i y ci 


77 


38 

JL» 


cpl-miR-392 

LCI llll In. J7c 


tcAtcAcamPatGatmCaaTaaTa 

llaallaalo 1 1 1 « — >y uvj a li i iLy a i ya 1 CJ 


75 


59 


pp|-mi R-40 

LCI 1 1 1 1 IN. ~ VJ 


tTaa mPta AtaTa r Arrm Ca aTa a 

l i ay 1 1 iLLyrMy i atnLLi i 'Lyy i ya 


78 


52 


ppl-rniR-41 
lci iin rx *tj. 


tAaaTaaTttTf pAppmCaaTna 

Lr^yy i y cj i ll i llaalli i ILy y i ya 


76 


44 


fpl -m i R -42 
lci iiii rx. 


p~Tn tAnaTnfTaa m(~*rrC^e\tci 
l i y LAAy a i y l i a a 1 1 1 lllvj y Ly 


7fi 


39 


pp I -miR -4 3 
lci iin rx *tj 


n pGa p An p Aa nTa a AptGtn Ata 
y LVjuLrvy LrAay i a a r\L lxj Ly aalo 


74 


32 


pp I - m i R -4-4 
lci 1 1 1 1 rx i i 


aarTaaAfaTafmrtrTaaTra 
ay l i y a aa l y i y li i illl i a y i La 


70 


30 


pp I -miR -4 5 
lci 1 1 1 1 rx T^^j 


a n rTa a A tnTa t m Ct pTa aTra 
ay l i y a aa Ly i y li 1 1 lll i ay i La 


7D 


30 

J L* 


ppl-miR-4.fi 

LC 1 1 1 1 1 fx TL' 


tn Aan AnaGpn Aptir^CpaTnarnir*a 

Ly aao y *Ay cj vj Ly aalli i illu i y CI 1 | ILu 


7Q 


33 


ppJ-miR-47 

LCI llll rx *T / 


tGaaGan AnpGppTppAta Apa 
LVjaavjaynyLvjLL i llaa uy aalcj 




3F? 


rp |-miR~4R 

LCI llll IX TU 


t ra m Pa t m Pt a m C*t n A a p m Ct a m C rt m P a 

LLy 1 1 1 — ■ CJ LI 1 ILLQ 1 1 1 V — ' Ly AAy LI 1 ILLal 1 ILLLI 1 1 v— O 


79 


31 


ppl-miR-49 

lci 1 1 1 1 rx 


tpTa rAa pTtpTpaTa aTa pTt 

ll i yLAAyL i ll i Ly I y y i y l i l 


80 


36 


pp|-miR-50 

LCI II MIX JU 


a a m Ppp Aa a Aa t App Aa a m Pat Atpa 

aa 1 1 1 V— LLAACJ y AAO LAALLAAy ail I V — ■ CJ LAALLa 


73 


16 


pp|-miR-5 1 

Lv^l 11 Ills, J- 


a a p Ata G a t Aa a Aa pTa pG a aTa 

a a LAivy vj qa i.AAy y «*y l i tiv^.vjyy i a 


79 


31 


pp|-miR-52 

IliC 1 llll fx —J jC 


aamPapGaaAapAtaTatApaGata 

cj y i i i vwCi * v — i y ua\u wailq i y cj vc^y vj y uy 


81 


44 


cel-miR-53 


agmCacGgaAacAaaTgtAcgGgtg 


82 


33 


cel-miR-54 


cTcg G a tTa tG a a Ga tTa cG g gTa 


75 


35 


cel-miR-55 


ctc Ag c Ag a Aa cTtaTa cG g gTa 


74 


33 


cel-miR-56 


ctcAg cG g a Aa c Att Acg Gg t a 


77 


25 


cel-miR-56* 


tacAacmCcaAaaTggAtcmCgcmCa 


78 


42 


cel-miR-57 


a ca m Ca c Ag cTcg AtcTa c Ag g Gta 


78 


47 
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Probe name 


Probe sequence (5'-3') 


Calc Tm 

or 


Self-complem. 
score 


cel-miR-58 


aTtg mCcgTacTgaAcgAtcTca 


7b 


32 


cel-miR-59 


cAtcAtcmCtgAtaAacGatTcga 


70 


35 


cel-miR-60 


tg Aa cTa g Aaa AtgTg cAta Ata 


ob 


34 


cel-miR-61 


gagAtgAgtAacGgtTctAgtmCa 


~7 IT 

7b 


52 


cel-miR-62 


ctgTaaGctAgaTtamcatAtca 


bb 




cel-miR-63 


ttTccAacTcgmCttmCagTgtmCata 


/b 


31 


cel-miR-64 


ttcGgtAacGct I cautg i ca I a 


/D 


41 


cel-miR-65 


ttcGgtTacGctTcaGtg 1 caTa 


•7C 

/b 


41 


cel-miR-66 


t m Ca cAtcm Cct Aa t m L-a gigtmcatg 


/b 


27 


cel-miR-67 


tctActm cttTct Ag g Ag gT tgTg a 


—7 O 


b4 


cel-miR-68 


tmCtamCacTttTgaGtcTtcGa 


69 


33 


cel-miR-69 


tcTa cActlttTa aTttlcg a 


b9 


20 


cel-miR-70 


atgGaaAcamCcaAcgAcgTatTa 


73 


33 


ceI-miR-71 


tea mCta mCccAtgTctTtca 


67 


20 


cel-miR-72 


g m CtaTg cm Ca a m CatmCttGcct 


76 


34 


cel-miR-73 


actGaamCtgmCctAcaTctTgcmCa 


79 


28 


cel-miR-74 


tgTagActGccAttTctTgcmCa 


76 


43 


cel-miR-75 


tgAagmCcgGttGgtAgcTttAa 


—7-7 
77 


48 


cel-miR-76 


tcaAggmCttmCatmCaamCaamCgaa 


"7ET 

/b 


31 


cel-miR-77 


tg g Aca G ct Atg G ccTg aTg a a 


/o 


A O 

4o 


cel-miR-/o 


gcamCaaAcaAccAggmCctmCca 


-7 0 

/9 




ceI-miR-79 


aGct 1 tgGtaAccTagmctt l at 


6/ 


b2 


cel-miR-80 


tcGgcTttmCaamCtaAtgAtcTca 


72 


27 


cel-miR~81 


a cTa g m CttTca m Cg aTg aTct m Ca 


73 


27 


cel-miR-82 


a m Ctg G ctTtcAcg Atg AtcTca 


73 


30 


cel-miR-83 


tta mCtg AatTtaTatGgtGcta 


65 


33 


cel-miR-84 


ta m Ca aTatTa cAta m Cta m Cct m Ca 


66 


26 


cel-miR-85 


g mCacG acTttTca AatActTtgTa 


70 


35 


cel-miR-86 


gActGtgGcaAagmCatTcamCtta 


73 


44 


cei~miK-o / 


amCacmCtgAaamCttTgcTcac 


"7 "5 




cel-miR-90 


g G g g m Ca tTca Aa cAa cAt aTca 


73 


23 


d me- bantam 


a aTca G ctTtcAa a Atg AtcTca 


66 


40 


dme-let-7 


amCtaTacAacmCtamCtamCctmCa 


71 


16 


dme-miR~l 


ctcm Ca t ActTctTta m Ca tTcca 


67 


11 [ 


dme-miR-10 


acaAatTcgGatmCtamCagGgt 


73 


37 
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rrODe name 


rrODe sequence -j> j 


Calc Tm 

or 


oeiT-compiem. 

crnra 

bLure 


u 1 1 le 1 1 1 1 rx xuu 


t- A /~a An}'Trn^afTi'amr ,, nn^H" 
LMCdrttJl 1 tyodL 1 Ldl 1 Iv^CJ y Oil 


74 


ZIP 
*+o 




nr*a An a ArfmPan Ant'P^'l-n Af n 
yCdML) dMLAI 1 1 v^dy MCLoLyMLy 


71 
/ J. 


*+u 


uii ic rnirv 


dU-rty LnLu 1 yd I y LMdlMCU 11 V^d 


/ j 


JJ 


Hmo_miD-1 O/l 

ume-mi k i 


rfTnn mPafTra m r~r\ m P*ni-PI!/- , r'Ti"a 

c-i i yy iiiv^dL i v-dinv-cgrriL-y locc i id 


ol 


AT 


HmQ.miD-1 7^ 
UlTIc miK IZj 


mPaa PIH"f* A n nP^ , l"/'"TnaP^nn a 
LCdll lv^ddVjLLMy y vjjtC 1 Cdvnggd 


77 


JJ 


urne rni k ijj 


acMgc i yy i uyMdg oggACCMa 




41 
^1 


Hmo.miD-1 *3 a 
U 1 1 1 c III I rx iJd 


a rTraTra A a aTn n m P"t*nTn aTa 
di i La i Landa i yy 1 1 lv-iy 1 yd 1 d 


79 
/ z. 




Hmft-miR-1 *5 h 
ui ( its _ r i ii rx iju 


at i i*y i taMdd i y y 1 1 ii^uy i yd i d 


74. 




Hmo-miD-1 4 
U 1 1 1 fcr I III ix ± *+ 


f AnnAnafnariAaaAafiArff^a 


71 


1 R 


Hmp-miR-1 R4 

UIIIC I 1 1 1 rs. ao*t 


n r m Pr fTa f" m P a nTt* rTr r P^ t* r m P a 
yu i ix_v_l i au i iv_-ay i lv^ i i_v..v_jli_i i i\— .a 


77 


7^ 


uiiic iiiifx iot 


{~C2ri rt P^ cc\ Anafn3 aTn aTa af^n 
LvjyyoLynyavjaa i ya 1 aaoy 


O J 


1 Q 


Hmp-miD-91 Pi 

UIIIC llllrx Z.X\J 


fAnrmrnrTfirmParArnmrarAa 
Lttyu 1 1 v_y v- 1 y ti i i^-dLrtLy 1 1 i\_dLr\d 




*^7 ! 


Hmo-miR-9 1 Q 

UlllC [III IX ^17 


rAanAafTnr^JttTnnAra At fa 
LMdyndt i yLVjii i yyM\_dMii_.d 


77 


jj 


Ulllc llllrx ZDJa 


nf-n A z*YT c\ r Vc*c A n t*i^ rr A"ht* A a n 

y Ly /-\CI L 1 L.L 1 tLtty LOLLttLLMdV- 


77 
/ z 


^7 
j / 


ui lie miK zdju 


nTn a At"t - mP > ' , t"r"*m PraP^nmPra An 
y 1 ydMlllI 1 v^LUI U v^LidOLy ll IL.Ldrty 


77 
/ / 


1A 


uiiic rniK 4/ 


d I Id IT IV-CCvaLLMy [oLCogirnL.dLMddd 


7Q 


^1 
j! 


U 1 1 1 C 1 1 1 1 fx <L / Zj 


ri^rnmPnrTarTfrAnnTarmPfna 
LoLy 1 1 iv_*y i> 1 dL i iLnyy i du 1 1 v—ty cj 


ft7 


f\A 


W m a — m i D - "7 7£\ a 

Uii 1c mirx Z / Dd 


an AnrArnPIf aTna AnfTrrTa 
dy My CMCy OLd 1 ydMy L 1 v-l, 1 d 


7^ 
/ o 


^"^ 
JJ 


Ulllc rinrs. Z/Dd 


rnf Ann AarTrhAt*amPrfm P"n rTn 

cy iMy yMdL i uiml diiiv^vvUiiv-.y 1 * i y 


7fi 
/ D 


jU 


H m i^- m i R - 7 7ft h 
ulllc illlrx <i/OU 


an A nrArnP^faTra Ani"TrrTa 
ay My LnLyoia i Ldny l i l»l« i a 


71 


ACl 
^rU 


Hme>-miR-77i c >h* ! 

UIIIC Illlrv ^/UU 1 


v-y L/»y yr\av< i L*LrALai i ix^v_.li i ix— y i y 


7fi 
/ u 


JU 


Hme*-miR-777 

UIIIC Illlrv ^.// 


triTrriTa c m Pan At a f^f n mPa t* Tf* a 
Ly i v^y i a^i i iv_^ay niavj ty 1 1 iv_ai_ i La 


77 


JO 


Ulllc llllrx Z. / O 


a a A en P^ a r^P^ a a A n t* m PrrA rr(^3 a 
ddnLyvjdLVjaany Ll I iv^L>>L-/-\L < L<oa 


ou 


41 


Hmfa-miR-77Q 

U l 1 1C llllrx iL- / Z> 


hTa aTn a PntnTn n AirTa nTra 
u du i yavjiy i yy/~\LL« i ay i L,a 




4D 


UIIIC llllrx cOU 


t A t*r At"f"TraTat*P^r , a ArriTa a At*a m Pa 

LrALL-r^LL 1 L*a 1 O LxjL>a/-\L.y 1 OanLai 1 IL.O 


7P) 
/ u 


4fl 


UIIIC llllrx Z.OX 


arAaaPan AnrAatTrrAtnAra 
dLnddvjaynyLnaL 1 LLniyMLa 


74 


7fi 


Hmo-miR-7R1 ~1 * 

urric~rriirx""*£oJ. i. 


dLLoLLodLoydiiiL-dy rriv^LL. i lal 


RP1 


DO 


umc **miK zoi 4 


aCLvjLCxJdCoy d i dymv_*tc i ctt 


77 
/ / 


jo 


urns iTiirx coz 


amP^an Ana AanmPrf Anf"Anaf^nrTan A +-+- 
d Ml Ud y MLdMdy III LClny LMy d uy L 1 dyMLX 


on 
OU 


4Q 

Hz? 


uiiic llllrx *_ o _> 


a Ck a aTfa m Pr a n rt R a t" AftTa 
□ vjuu i Lai 1 1 v^vjCi xjvjLvj a LrALi. i a 


67 


^4 


dme-miR-284 


ca AttGctGg a AtcAa gTtg m Ctg ActTca 


78 


45 


dme-miR-285 


g ca m Ctg AttTcg Aa tGg tG eta 


74 


55 


dme-miR-286 


agcAcgAgtGttmCggTctAgtmCa 1 


80 


46 


dme-miR-287 


g tg m Ca a Acg AttTtc Aa cAca 


68 


27 


dme-miR-288 


caTgaAatGaaAtcGacAtgAaa 


68 


27 
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Probe name 


Probe sequence (S'-S*) 


Calc Tm 

op 


Self-complem. 
score 


ame-miK-zoy 


agtm^gcAggm^tcmc.ac I taAatAtt i a 


/ H 


4 Z 


ame~miK , -za 


gc i ca i caAagmL.tg<actijLgAta 


/ D 


DC) 


ame-miK zd 


gc i cc i caAagmL-tgoCtotgAta 


/ D 


DZ 


arne-miK-zc 


gciTiLca i caAagmutgvactotgAta 


/O 


DO 


ame-miK-J 


LgavjacAcamL-tu i gemccaotga 


/ / 


/I xz 


dme-iniKoUo 


a ccAg tTt cm CtgTg a Aa cmCta Aa 


/ Z. 


4b 


dme-miK-JU4 


ctcAca i LtAcaAat i gataat I a 


D4 


c tz 


^i^-^-v i-v-»;d one 


ca g Ag cAccTg aTg a Ag t Aca At 


"7/1 


dl 


J—- _ m ;n One 


tTgaGagTcamCtaAgtAccTga 




A 7 
4Z 


ame-rniK-jUD^ 


g mi L*a c Ag g m a c Ag a o t g a cc rn c cc 


C5D 


"27 


a m e~ m i k- o u / 


cumv-ac i caAggAyg i tg i ga 


7 A. 


"2 "2 


ame-rniK-ouo 


c i canriL^ag i atAairriL-ctotgAiL 


oy 


D4 


ame-miK-ouy 


t Ag g Aca Aa cTtt Accm Ca gTg c 


74 
/ 4 


"27 


Wmo-miD- *2 "1 O. 

ame-nuK-o±u 


n A ^ r^r^CZ. f~\ r~\ A anTnf^Ipa A4-a 

dHay'aCCoggHay 1 y LoCaAta 


7Q 


no 
zo 


ame-miK-Ji x 


trnv^agoccogT.oaa i gtocaAta 


Q1 

c5l 


JO 


ame-miK-jiz 


tinL-agoccoLC i caAgujcaAta 


/ / 


jy 


ame-miK-Jio 


teg Gg cTg tG a a Aa gTg cAata 


/ / 


Zy 


ame-miK~oi4 


cmugaAct I at I ggmc-tcoaa 1 a 


/z 




dme-miK-jiD 


g m CttTctG a g m Caa m Ca aTca Aaa 


/z 


27 


ame-miK-jio 


cgcmCagTaaGcgGaaAaaGaca 


/ D 


"2 C 
JO 


dme-miR-317 


amv^LgoatAccAccAgc 1 gtottmL-a 


oZ 


A 7 
4/ 


dme-miK-Jio 


tgaGatAaamCaaAgcmCcaGtga 


/ O 


Zb 


*-l KV-k ^-1 m ID 2 "1 


tcaoCLAtgmL.cgAca i ct i gcmLa 


OA 

oU 


4D 


a m e - m i k- 3 i d 


cagrn^-i.a i tcmugarncatrnL-x.Locca 


/ 3 


"2 1 


a rn e - rn i k- o o 


c Aa t o eg a c l Aca a tg m c a c m 


7C 


ZD 


^■l kv*i A — tin iD-?^ 

ame-iTiiK-o4 


c Aa cmLagiTi L-ta ACCAca m L- tg m cca 


oU 


Z4 


ame-rriiK-4 


tCAatLagt i gtmutavjct i tat 


^7 
D/ 


o4 


ame-rniK-3 


^ —» 4- A 4-y-> A — \ A ^*r*t A 4-i»»^~ , 4-4-»-v-» /^/-»4-~T"4" 

catAtCAcaAcgAtCvattmL-ct 1 1 


oy 


b4 


ame-miK-o 


aaaAagAacAgcmCacTgtGata 


71 
/l 


Jo 


rlmo.mi D „ 7 

u i ne 1 1 1 1 r\ / 


dl riVrfdal 1 ILaaMdUl IL^aC I ay 1 v_L 1 LLa 


71 


jU 


dme-miR-79 


atg m CttTg gTa aTct AgcTtta 


66 


34 


dme-miR-8 


g a m Ca t m CttTa cm Ctg Aca GtaTta 


67 


36 


dme-miR-87 


camCacmCtgAaaTttTgcTcaa 


69 


32 


dme-miR-92a 


aTagGccGggAcaAgtGcaAtg 


80 


28 


dme-miR-92b 


g m Cag G ccGg g Act AgtGca Att 


83 


36 
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Probe name 


Probe sequence (S'-S") 


Calc Tm 

V- 


Self-complem. 
score 


dme-miR-9a 


tcAtamCagmCtaGatAacmCaaAga 


"71 
/ 1 




ame-miK-yD 


catAcaGctAaaAtcAccAaaGa 




Z4 


□me-rniK-yc 


LCiAcauciAgaAtarnLxaAaga 


DO 


77 

z/ 


dme-miR-iab-4-3p 


gtLAcg i atACLvaaaLagtAtamccg 


"7 "3 




ame~rniK-iaD-^f-Dp 


trnuagoauAca i tCAgtAtaiTiL-gt 


/ Z 




aps-Dantam 


a a i caoct i iCAaaAtgAtc i ca 


DO 




aps-iet-/ 


amLi.a i acAacrM^LaiTiULarnL-CLiTica 


71 
/ 1 


1 


dps-miR-1 


CLcrnv^aiACL i ct i tarnLat I cca 


£i7 
O/ 


1 1 
1 1 


dps-miR-10 


acaAat i cgoatmL-tamcagogt 


/ O 


J/ 


aps-miK-iuu 


A — < <— i"T4-/— /■ " <-i — » A 4-4- A /— r-i ( ' r- < 4-4- 

cacAag i tcijgaAttAcgvogtt 




cn 
dU 


dps-miR-11 


g ca Ag a Actm Ca g ActGtg Atg 


— j 
/l 


/i n 
4U 


dps~miR-12 


a ccAgt AccTg aTgt Aat Actm Ca 


7-3 
/ O 


"3 "2 


aps-miK-±Z4 


ctTggmCatTcamCcgmCgtGccTta 


Q 1 

ol 




aps-rniK-izo 


LcamcaaotrAggoLC i ca^gga 


77 
/ / 


3D 


m!n *4 *3 "3 

aps-miK-io d 


acAgc i gg i tgAag^ggACCAa 






aps-miK-ioa 


ac i ca i caAaa i ggrnuLg i ga i a 


77 
/Z 




apS-mlK-loD 


ac i eg i caAaa i ggrnL-Lg i ga i a 






aps-miK-i^t 


LAggAgaoagAaaAagActoa 


71 


1 C 

Id 


aps-miK-io^- 


gemv^cu I aimL-ag i tc i ccoLcmLa 


77 
/ / 


ZJ 


aps-miK-ziu 


tAgcmL-gci gLrricacAcgrnv^acAa 




"3 "7 


ups-rniK-ziy 


CAagAat i gcotr i ggAcaAtca 


77 
/ Z 


Q IT 


aps-rniK-zo ja 


n4-n A ~k 4-T" «— i4»T" ^ A ' ^^—» A 4-4- A 

gtgAat i ct i ccAgtoccAttAac 


"71 

/ z 


3~7 


aps-rniK-zooD 


g i gaAttmL-tcrnL-caotgmL-caAg 


___ 

/ / 




aps-miK-z/4- 


a i LamL.ccottAgcotcogtrnL.acAaaa 


"70 

/y 


Dl 


aps-rniK-z/D 


cGcg m CgcTa cTtcAg gTacrri Ctg a 


oZ 




aps~miK-z/oa 


ag Ag cAcg GtaTg a AgtTccTa 


7C 


"3 "3 
OJ 


J n „ »-v-»:D T7CU 

dps-miK-z/bD 


a g Ag cAcg GtaTta AgtTccTa 


/l 


yi r\ 
4U 


aps~miK-z// 


4-<-i"T"<-<<~t - I _ «-» f~* ~\ n A4"-i^4-m-rt/^^4>T4"^ 

tg I eg i acmL-agAtaotgmL.at i ta 


7T 

/z 


no 
JO 


aps-rniK-z/o 


aAacGgamCgaAagTccmCtcmCga 


Q 1 
Ol 


C3 
DD 


Upb 1 1 11 rx Z / 7? 


L 1 dd 1 LjdoLy 1 yy/-\Lt- 1 ay 1 La 


7n 




dps-miR-280 


tAtcAttTcaTatGcaAcgTaaAtamCa 


70 


40 


dps-miR-281 


acAaaGagAgcAatTccAtgAca 


74 


26 


dps-miR-282 


a m Ca g Aca Aa g m Cct Ag t Ag a Gg cTa g Att 


80 


49 


dps-miR-283 


aGaaTtamCcaGctGatAttTa 


67 


54 


dps-miR-284 


caAttGctGga AtcAagTtg mCtg ActTca 


78 


45 
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Probe name 


Probe sequence (S'-S") 


Calc Tm 
°C 


Self-complem. 
score 


dps-miR-285 


gcamCtgAttTcgAatGgtGcta 


74 


55 


dps~miR-286 


agcAcgAgtGttmCggTctAgtmCa 


80 


46 


dps-miR-287 


gtg mCaaAcgAttTtcAacAca 


68 


27 


dps-miR-288 


caTgaAatGaaAtcGacAtgAaa 


68 


27 


dps-miR-289 


agtmCgcAggmCtcmCacTtaAatAttTa 


74 


42 


dps-miR-2a 


g cTcaTca Aag m Ctg G ctGtg At a 


75 


68 


dps-miR-2b 


gcTccTcaAagmCtgGctGtgAta 


76 


62 


dps~miR-2c 


gcmCcaTcaAagmCtgGctGtgAta 


78 


68 


dps-miR-3 


tg a Ga cAca m CttTg cm Cca Gtg a 


77 


45 


dps-miR-304 


ctcAcaTttAcaAatTgaGatTa 


64 


55 


dps~miR-305 


ca g Ag cAccTg aTg a Ag t Aca At 


74 


31 


dps-miR-306 


tTgaGagTcamCtaAgtAccTga 


72 


42 


dps-miR-307 


ct mCa cTca Ag g Ag gTtgTg a 


74 


33 


dps-miR-308 


cTca m Ca gTa t Aa t m Get G tg Att 


69 


64 


dps-miR-309 


t Aa g Aca Aa cTtcAccmCagTg c 


74 


29 


dps-miR-314 


cmCgaActTatTggmCtcGaaTa 


72 


30 


dps-miR-315 


g m CttTctG agmCaamCa aTca Aa a 


72 


37 


dps-miR-316 


cgcmCagTaaGcgGaaAaaGaca 


76 


35 


dps-miR-317 


aTtg G a t AccAccAg cTg t Gtt m Ca 


79 


47 


dps-miR-318 


tgaGatAaamCaaAgcmCcaGtga 


73 


25 


dps-miR-31a 


tcaGctAtgmCcgAcaTctTgcmCa 


80 


45 


dps-miR-31b 


tea Get Att m Ccg AcaTctTg cm Ca 


77 


31 


dps-miR-33 


cAatGcgActAcaAtgmCacmCt 


75 


26 


dps-miR-34 


cAa cm Ca g m Cta AccAca m Ctg m Cca 


80 


24 


dps-miR-4 


tcAatGgtTgtmCtaGctTtat 


67 


34 


dps-miR-5 


catAtcAcaAcgAtcGttmCctTt 


69 


54 


dps-miR-6 


aaaAagAacAgcmCacTgtGata 


71 


36 


dps-miR-7 


a m Ca a m Ca a Aa t m Ca cTa gTctTcca 


71 


30 


dps-miR-79 


a tg m CttTg gTa aTct Ag cTtta 


66 


34 


dps-miR-8 


gamCatmCttTacmCtgAcaGtaTta 


67 


36 


dps-miR-87 


camCacmCtgAaaTttTgcTcaa 


69 


32 


dps-miR-92a 


aTagGccGggAcaAgtGcaAtg 


80 


28 


dps-miR-92b 


g m Cag GccGg g Act AgtG ca Att 


83 


36 


dps-miR~9a 


tcAtamCagmCtaGatAacmCaaAga 


71 


34 


dps-miR-9b 


catAcaGctAaaAtcAccAaaGa 


69 


24 
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Mr lUDc lie] I lie 


Drnho com lonro A K ' — T ^ 

rl UUC 9Ci|IICIlWC ^3 *J J 


LCllL I III 

°c 


Colf.rnmnlam 

jeir-cornpiern . 

OLUI C 


c\ nc-miR -Qr 
u |j o iiiirs. 


f"rt"AraGct"AaaAtamrraAafi3 

n-ir\uavjv<Lr\y anua 1 1 1 v — rV^ci aaq y a 


68 


27 


c\ nc. mi R - iah— 4— "3 n 
u 1 1 1 1 rs. i a u *-r J|J 


arrApaTatActGaaGarAramPpn 

y iLnvuy i a l/^llvjcjcj vjy laalci i 1 1 v^cy 


73 




H nc— mi R -ia h-4 - *^n 
ujJi iiiirs, lou i — 'P 


rm Pa a GatAcaTtcAarAram Par 

liii v^ay v_j cj L/\ V-.CJ i Lv_rAy lpilcj 1 1 1 \ y l 


72 




uic M 1 1 r\ x wo 


p A pa A a fXrri G a r m Pf a m Pa n G n r a 
vr\Lana l i L.y ua li i i v_. lcj i i iv^ayoy La 


74. 


"37 
•j / 


uic 1 1 1 1 rs. x u u 


a m Pa a A H" m Pn nTtrTa r A n n Gr a 
ci 1 1 1 v-*ci ar\L l 1 1 1 v — < y y i i q ^ aa y y vu L ci 


7"^ 




drp~miR~1 R 1 h 

UIC I 1 1 1 In. 1U1U 


pppAppGa p An pAafGaaTnfi" 


78 




drp-miR-1 R2 
uic iiii rs. iol 


rarG a nTtrTa pm Pa rTn p m Pa a a 

tULvjQM 1 LL 1 CJV.1 1 ILiCJL 1 vjLI 1 l\_<uOu 


72 




uic 1 1 ti rs. x o z_ 


fa GrrGa c Aa aTpf Aa a Arra 


72 


^2 


drp-miR-1 R"3 
uic n 1 1 rs. iuj 


raGraAarTrrArrAarGppAra 


73 


^2 


drp-miR-1 87 


oacTa cAacAcaAaamPacGa 


79 


30 


drp-miR-1 92 

UIC llll r\ X t— 


aacTatmCaaTtcAtaGatmPar 


72 


46 


drp-miR-1 96a 


rcaAcaAcaTaa AacTacmPra 

VrV»ci^\ v»u/\v.cj i y cm iuvj i ci v i i i v_* i_cj 


67 


20 


drp-miR-1 QQa 
Uic iiiirs. a. zs a 


na ApaGnrAnrmPf n AapAprGnn 


78 


40 


d rp -m iR -9 0"^ 
utc iiit rs. j 


rAanTn nTrrTa a ApaTrr m Pa p 

Lrvay i y y i l>c i cjcj/alci i l li i iv_*ctc 


7D 

/ u 


~D X 


drp»-miR-2f)4 

UIC III! Ps. ^U*-r 


annmParAnn Af*n Apa AanPnaa 
cj y y 1 1 1 v — •& LrAy y l y /av_ci /acj y vj y cj a 


7R 


2S 


drp -miR-^D 1 ^ 
uic ii 1 1 rs. ^.uj 


paGapTppGnrGna Arn AanGa 
LuvjuL i LLVjy u\jy ar\i.yr\uy vja 


81 

O X 




drp-miR-2 1 0 
uic i i i i rs. <l- 


rrAnpmPnpTnrmPapApn mPapAn 

LLr\y li i iLyL i y li i iL«ciL«rAcy 1 1 i v — < Cj v/Ay 


8S 


"^7 


drp-miR-2 1 "3 
uic 1 1 1 1 rs. 4.x j 


n Gr a m P a aTpa A rn Grp A at*G n f 

y VJ LC3 1 1 1 S_*C4 Cj 1 LurvLy V3(.Lr\U Lvjy L 


75 


4^ 


Hrp-miR-7 1 4. 
uic iiii rv ^.x"-t 


rtGrrTn t-m PtnTn rm Ptn mPtn t* 

llvjvjL i y li 1 1 Liy i y li i i Liy i 1 1 L>ivj l 


81 


wJ u 


UIC llll Pv (LIU 


pa m Pa nTtn m PpaGpfPIa n Arfa 
Lut i iL.ay i Ly 1 1 1 L.LavjLLvjayr\LLci 


74 


fi4 


rirp-miR-7 17 

UIC llll IN. <i — L / 


atcmCaaTcaGttmCctGatGcaGta 


75 


49 


drp-miR-2 1 9 

UIC llll In. ^L, X .7 


aaAatTacGttTaaAcaAtca 


70 


35 


drp-miR-2 20 
uic iiii rs. £.cu 


aAatGtcmPaaTacGatTatGa 

CJ/\y lsj ll»i 1 1 ^ — -y a i o i^u y l i y v. y 


81 


47 


dre-miR-221 

UIC llll IN «L.«C X 


o Aa a m CccAa c Aa a m Pa aTat Aa rt* 

y j vcj cj ill VrfV^viJ vy ui i i n_> cj u i y tny l 


80 


31 


drp-mrR-222 

utc iiii rs. i— ^— 


a a G a rm Ppa G ta G cc A a aTa t Aa ct* 

y ci v_j cj \_ i i i v^lcj lci v_j v_\_^vy ci i y l/ \y v_. l 


80 


38 


drp-miR-22'3 

uic iiii rs. 


a G a aTa tTta A pa Aa cTa a m Pa 

y y y i.ynccinuc i ycii i iv^ci 


73 


40 


d r<a - m i R - "3 4^ 
uic iiii rv. Jta 


aa nriPaarriPpaGprAan ApamPtrimPpa 

cj cj i 1 1 s_ a a i 1 1 L-L-CJ vj l LrAa y /~\v_^cj j i i s_-uy 1 1 is_-l,cj 


80 

*->U 


27 


H ro - m i R - 7 
UIC 1 1 1 Irs. / 


fas rn P asAarmParTs nTrfTrrs 
L/Cjci i 1 1 s_a cj/~\cj Liiiv^aci ay I ll i l-l-cj 


u^ 


JU 


H rp — m i R — 7 h 
Uic 1 1 1 irs. / u 


da 1 l 1 v^adrAci LI 1 i^>dv^r-\ciy 1 LL 1 LLd 


t>o 


24 


pbv-miR-R 

CUV IIIIIX 1 — ' 


a G ca m Ca t m Ca cTt cm Ca cTa a G a 

W4 VJ V^VJ III >— *y LI 1 1 KM 1 LVI 1 1 wl 1 U U V»J wl 


77 


25 


ebv-miR-B 


g c Aa gGgcGaaTg c Ag a Aa aTa 


78 


27 


ebv-miR-BHRFl-1 


aacTccGggGctGatmCagGtta 


80 


50 


ebv-miR-BHRFl-2 


tTcaAttTctGccGcaAaaGata 


70 


52 


ebv-miR-BHRFl-2* 


g ct At cTg cTg c Aa cAg a Attt 


71 


62 


ebv-miR-BHRFl-3 


gtGtgmCttAcamCacTtcmCcgTta 


76 


47 
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prone name 


prone sequence ^s> - j j 


caic i m 

op 


Self-complem. 
score 


gyd let /d 


a a m Pt"aTa rAa Pfa m r""t*a m Prfm f~" a 
ddll IV— La I aV-MdCmV— Ldinv— Ldmv— CLITlv— d 


/ u 


1 r 

ID 


n n a — 1 ot*— 7 h 

gya IcL /u 


ddll 1 V^Ldl 1 lodLMdLI 1 IV— Ld II lv_ Ld IT IV— f— LI I1V— d 


/ / 


a 

D 


n n a _lai"x 7 r* 

yyd icL / l. 


a a m PraTa r* A arm i*^f"a m f^-Ha m f""*r+rr"if"*a 
ddi 1 iv— i ai-./-\civ».l I IV— Lai I |V— Ldl 1 IV— LAI I IV— «d 


74 


1 1 


n n a _ 1 at"— I f\ 

gga icL /u 


dL.Lr\Ly 1 1 IV— ddl IIV— CCMCLMLL. 1 CL 


74. 






ddlllV-Ld 1 dV-MaLmV— Ldmv-La mV— CLITIV— a 


fi7 
O / 


1 fi 
XD 


rim Iq4-„ 7n 

gga-ieL-/g 


amPfnTarA a a rvn PfamPfamPrfmPa 

amLiy i acMaamv-Ldmv— Lamv-CLrnv-a 


71 
/ 1 




gga-iet-/ 1 


a m /""a n m ParA a a rv»^"" , f"a m a rv\ f"*^M"m f^a 

a m v-a y rn v-d cnaa m v— La rriv-La m v-CLrnv-a 


7fi 
/D 


1 Q 
XO 


gga-let-7j 


ddmLca i acMacniutarnutaiTicccrnca 


7n 
/u 


1 

XO 


gga-iet**/K 


aArfAHmraaTrfArfArrTra 
aMCLMLLI 1 IV— dd 1 CLMCLMCC 1 Cd 


D/ 


99 

zz 


gga mi k x 


Id! 1 IV-d LrtLL 1 CL 1 LaiTlV— d L 1 CCd 


fid. 


1 1 
X X 


nna-miD-1 fin 

gga~mir\ iuu 


rarAanTfrf^n aTri-ArnCnfl- 

Cdt-Mdy i Ltoyd i CLMcy oy LL 


-7-7 
/ / 


JO 


y yd 1 1 II Ix iUJL 


rHrnP a nThaTpa m Pa nTa rTnta 
CLLi 1 ILdy 1 Ld 1 Cdll IV— dy 1 dt 1 y Id 


DO 




n n a _ t*v\ ! D _ 1 0*3 

y yd rni k iuj 


fm Pal'AnrmPrfd'amr'aaTnrTnrl" 
LIIIV— dLMyciI luLtUldrnLaa 1 yL I yd 


on 
ou 


DJ5 


yyd niirx iuo 


LuLI 1 IV— Ly 1 1 ludL 1 ytrACiy 1 1 IV— av_- 1 LLL 


7P 


"^7 


y y d i II i k iu/ 


fr^afAnrmrrff^famPaaTnrTnrh 
Lv3dLnyLil IV— CLoLdlllV— dd 1 yL, 1 yCL 


ou 


Dj 


g g a - m i k iuu 


a rr»r^a aAHmPnnTfrTarAnnPfa 
dl Ilv— ddMLLl I iv_yy i lc 1 dLMyyoLd 


7"3 
/ 0 


JJ 


n n a _ i D _ 1 T)a 

gga itiik iz^d 


a c A a a rinP'a f^a^Tnlrin Pa^A oi* m Pra 
dLMddfi ICdtl 1 1 v— dL 1 y LI llv— dt-Mt-LI 1 Iv— L.d 


7R 
/ O 


9 1^ 
ZD 


nna-miD.1 T/1 o 

LjCja IIIIK IZ'ta | 


lyyriiLdL i Ldi ni— eg rnv-gtocc i caa 


ou 




yyd ri ii rx x z^t- u 


fnnmPafTra mPfnmPnf(?rrTtaa 

Ly y 1 1 iv— d l i cd i nv— Ly rnv- gLoCL. i Lda 


-7-7 


'H-O 


y y d m I rx izou 


framraaf^HAnnf^frTraf^nna 
LCd II IV— ddOLLngyOLL 1 Ldoyyd 


77 


jj 


nna-miD-1 9fi 
g y a 1 1 1 1 rx 


y v-MLLr\LLMV-,LI 1 IL-dLoy LrtLyd 


71 
/ ± 


9^ 

Zj 


gga miK izoa 


aaAanAna rY*^ m f" I - rv - ! /— | n 4* a 

ddAdyMy din v— ego Ltmv— ac i gtoa 


~7~7 


4.7 


gga rni r\"izoij 


a a A an A namPrnCHm ParTntf^a 
ddMdyMy dl I IV— LAJ VjLLII IV— dL, I yLod 


77 


4.7 


nna-miD-1 TRa 

gga r r nrx x jua 


aj-n m PrrTf'f'Ta aXat"Xri rA rhn 
d Ly 1 1 IV— L-L- 1 LLI dd 1 dll y VwMLLy 


DO 


49 


g g a » r 1 1 rx. i juu 


dLOLLI I IV— LL 1 L-d 1 Ld 1 LyillV— dL. 1 y 


yrr 
/ u 


9fi 
«dD 


yyd iiiirx ljjd 


arAn rTn n Tt" nAanPInnArrAa 

dLHyt i yy i LyMdyoyynLLnd 


0 


4.1 
*+x 


nna-miD-1 Q^h 

gga rriirx xoou 


i* a r t* f"^ nfTn a A n n f^n a nn Pra a 

LdoLLoyL i y dMgy oy dinv-L.dd 


R1 
o± 


"37 
j / 


nna-miR-1 ^^r- 

gga j ri j rx~ x jjl 


neAn rTn nTfri A a n fZ! n n A rr A a 

yuMyui yy i Ly /-\dy vj yyMLLMd 


OO 


4.1 
*+X 


n n a — m i R — "1 "3 CT o 

gga niiK ijja 


f*/^a m P^a^" A nnAafAaaAan m PraTa 
LL,dl llv— dLMy yMdLMddMdy UIV— L>d 1 d 


Dz7 


99 
ZZ 


nna-miR-1 "37 
y y o 1 1 1 1 rx x j / 


rTa cG c aTa t*Trt"Ta a r a Ata 


68 


48 


gga-miR-138 


g a tTca m Ca a m Ca cm Ca g m Ct 


70 


24 


gga-miR-140 


ctAccAtaGggTaaAacmCact 


71 


43 


gga-miR-142-3p 


tm CcaTaa Agt Ag g Aa a mCa cTa ca 


72 


29 


gga-miR-142-5p 


gtaGtgmCttTctActTtaTg 


63 


36 


gga-miR-146 


aAccmCatGgaAttmCagTtcTca 


73 


44 
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75 



Probe name 


Probe sequence (S'-S') 


Calc Tm 

°c 


Self-complem. 
score 


gga-miR-148a 


acaAagTtcTgtAgtGcamCtga 


72 


54 


gga-miR-153 


tea m CttTt gTg a m CtaTg cAa 


68 


35 


gga-miR-155 


_ / — i _i. A J-«A _ A 4.4. AnnA 4.1. A r— 

ccm Cct AtcAcg Att Ag cAtt Aa 


"7 -i 
/l 


29 


gga~miR~15a 


cAcaAacmcat ratGtgmCtgmCta 




ob 


gga-miR-15b 


tgcAaamCca I ga I gtGctGcta 


"7*7 


b2 


gga-miR-16 


cacmCaa 1 at 1 tamcgtGctGcta 


/l 


0 0 
00 


gga-miR~17~3p 


acAagTgcmCttmCacTgcAgt 


ft 


4/ 


gga-miR-17-5p 


a ctAccTg cActGta Ag cActTtg 


~7 A 

74 


39 


gga-miR-181a 


a cTca m Ccg Aca GcgTtg Aa tGtt 


77 


49 


gga-miR-181b 


cccAccG a cAg c Aa tGa aTg tt 


—TO 

7b 


30 


gga-miR-183 


caGtgAatTctAccAgtGccAta 


73 


32 


gga-miR-184 


a c m C ctTa t m C a gTt cTccG t c m Ca 


76 


23 


gga-miR-187 


g g cTg cAa c Aca Ag a m Ca cG a 


79 


30 


gga-miR-18a 


tatmCtgmCacTagAtgmCacmCtta 


71 


40 


gga-miR-18b 


taa mCtg mCa cTag Atg mCacmCtta 


72 


40 


gga-miR-190 


acmCtaAtaTatmCaaAcaTatmCa 


62 


31 


gga-miR-194 


tccAcaTggAgtTgcTgtTaca 


75 


41 


gga-miR-196 


ccaAcaAcaTgaAacTacmCta 


67 


20 


gga-miR-199a 


gaAcaGgtAgtmctgAacActGgg 


/o 


40 


gga-miR-19a 


tmCagTttTgcAtaGatTtgmcaca 


72 


37 


gga-miR-19b 


tmCag T ttigcAtgGatTtgmcaca 


7b 


34 


gga-miR-lb 


4. _ _ A 4. _ /■~'4-4- /^4-4> A „ „ A 4-4- /— 

ta cAta mCtt m Ctt Aa cAttm Lea 


64 


16 


gga-miR-20 


ctAccTg cAct At a AgcActl ta 


70 


26 


gga-miR-200a 


a caTcgTta mCcaGacAgtGtta 


—7 

72 


39 


gga-miR-200b 


atcAtcAttAccAgg mCagTatTa 


70 


29 


gga-miR-203 


cAagTggTccTaaAcaTttmCac 


70 


31 


gga-miR-204 


aggmCatAggAtgAcaAagGgaa 


75 


25 


gga-miR-205a 


caGacTccGgtGgaAtgAagGa 


81 


39 


gga-miR-205b 


cAgaTtcmCggTggAatGaaGgg 


80 


55 


gga-miK-zuo 


ccamL.acMCi i cc i LanriL.au i cca 


"7*3 1 


1 1 


gga-miR-213 


gGtamCaaTcaAcgGtcGatGgt 


79 


67 


gga-miR-215 


gtcTgtmCaaTtcAtaGgtmCat 


70 


50 


gga-miR-216 


ca m Ca gTtg m CcaGctG a g Atta 


74 


64 


gga-miR-217 


atcmCaaTcaGttmCctGatGcaGta 


75 


49 


gga-miR-218 


acAtgGttAgaTcaAgcAcaa 


70 


40 
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Probe name 


Probe sequence (5"-3') 


Calc Tm 


Self-complem. 
score 


gga-miR-219 


agAatTgcGttTggAcaAtca 


70 


35 


gga-miR~221 


g Aa a m Ccc A g c Ag a m Ca aTg t Ag ct 


80 


31 


gga-miR-222a 


g a G a cm Cca G t a G cc Ag aTg t Ag ct 


oO 


38 


gga-miR-222b 


g Ag a m CccAg t Ag c m Ca g AtgTa gTt 


80 


28 


gga-miR-22j 


g G g gTa tTtg Aca Aa cTg a m Ca 


"7 "2 
/ 5 


40 


gga-miR-23D 


ggtAatmccc 1 ggmcaaTgtGat 


/D 


"D O 
JO 


gga-miR-24 


cTg tTccTg cTg a ActGag m Cca 


on 
ou 


j j 


gga-miR~26a 


gem CtaTccTg g Att ActTg a a 


/U 


o4 


gga-miK-2/D 


gcAgaAct I agmccamctg I gaa 


—7/1 

/4 


08 


gga-miR-zya 


aamccgAtt i caAatc^gtCDCta 


/l 


4/ 


gga-miR-29b 


aamCacTgaTttmCaaAtgGtgmCta 


71 


47 


gga-miR-2yc 


amccgAttTcaAatGgtGcta 


71 


47 


gga-miR-301 


_ 1./ — • _4.~T~4._- A A4. _-l~4_ — -T-4. _ .__ _ _"T" _ 

atGct I tgAcaAtaTtaTtgmCacTg 


70 


45 


gga-miR-302 


tcActAaaAcaTggAagmCacTt 


71 


23 


gga-mlR-30a-3p 


gctGcaAacAtcmCgamCtgAaag 


74 


28 


gga-miR-30a-5p 


cTtcmCa gTcg Ag g AtgTtt Aca 


73 


31 


gga-miR-30b 


age I gaGtgTagGatGttTaca 


71 


33 


gga-miR-30c 


_ 1 — '4- _ A _ _ / — '4. _,~T- _ _ _ 4. 4. 4.~T" 

gmCtgAgaGtgTagGatGttTaca 


73 


-5 «-> 
33 


gga-miK-oud 


cttmucavjtcGggGatGtt 1 aca 


/D 


44 


gga~miR-30e 


tcmCa gTca Ag g AtgTtt Aca 


by 


on 


gga-m!R-31 


cagmL-ta 1 gemL-aamL-atmuttoect 


—j— j 
/ / 




gga~miR-32 


gcaActTagTaaTgtGcaAta 


£~ r- 

ob 


A *D 
4J 


gga-miK-o o 


cAatijca ActAca Atg rriLac 


DO 


JU 


gga-miR-34a 


aamCaamCcaGctAagAcamCtgmCca 


on 
oO 


z/ 


gga-miR~o4D 


ca AtcAg cTaa m Cta m CacTg cm Ctg 


—7 r- 

75 


32 


gga-miR~34c 


gcAatmCagmCtaActAcamCtgmCct 


76 


31 


gga-miR-7 


caamCaaAatmCa cTa gTctTcca 


69 


30 


gga-miR-7b 


aacAaaAatmCacTagTctTcca 


66 


30 


gga-miR-9 


tcAtamCagmCtaGatAacmCaaAga 


71 


34 


gga-miR~92 


cagGccGggAcaAgtGcaAta 


"7Q 

/y 


Zo 


gga~miR-99a 


ca c Aa g AtcG g aTct Acg G g 1 1 


77 


42 


hsa~let-7a 


aamCtaTacAacmCtamCtamCctmCa 


70 


16 


hsa-let-7b 


aamCcamCacAacmCtamCtamCctmCa 


77 


6 


hsa-let-7c 


aa m CcaTacAacmCtamCta mCctmCa 


74 


11 


hsa-let~7d 


a ct A tg m Ca a m Cct A ct AccTct 


71 


24 
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rroue i id 1 1 lc 


Drnho corn lonro A C* — t?" ^\ 

rrouc sctjucntc ^3 o j 


v>aic 1 rn 
°C 


otfM Lurnpiciii . 
score 




arrAtamraamrrfmrrrArrTra 
ciLLrMai i iv-aai i iv_\-li i i^LinLL i l-cj 


71 


1 6 

X VJ 


hca-lpf-«7f 


ddll IV— Xd 1 GLMCI LI 1 IV_>Ldl 1 |V_XO 1 1 1 V— >l>Ll 1 IV-.C1 


67 


1 fi 

X vj 


hca- |pt"-7n 


a m Pf nTar A a a m Pra m Pra m rrfmPa 
o i it v— xy i a v_/-\a a 1 1 iv_<Ld M 1 v_xa m i v_*v-xi i i v_,a 


71 

/ X 


J KJ 


hca~Ipr-7i 


dl 1 1 v—dy 1 I iv-aLrtddi I I\_-Ldl 1 1 ^La 1 1 1 v_ .L.LI 1 1\— ,d 


7fi 


1 R 


nsd rriirN. ± 


t*a m fa r A ^Tr^fa m ra fTr ra 
Ld 1 1 1 v»d Lntl 1 LL 1 Ld 1 1 1 v_-d L 1 L-L»d 




1 1 

J. X 


hca-mi D - 1 Ci Ci 
Mad IMIrx 1UU 


rarAanTi*rnnaTrfArnf^ni"f 


77 


JO 


h - m i R - 1 HI 

Mod IlllrX JLU J. 


rt'tmranTtaTra m PanTarTnfa 
lll) I iv-/dy J Ld I Lai i iLay ioli y Ld 


UL) 




hca~mrR-1 HI 
I loci iiurv. xvj_) 


fmrafAnrm frf*PH*a m fa aTn rTn rt* 
li 1 1 v_,a L/-\y l_i i iv_,v_xxjLai i iv_,ad i yi- I yLL 




Dj 


1 lod M 1 1 rx lUJ 


arAnnAnl" m Pt*n A n r A ftTn a 
d v>rAy y /\y l i i i v— , Ly AAy v_aal l i yd 


7^ 




hca-miR-1 fifia 

I loci I I 1 1 fx lUUa 


n rt* A rrTn r A r t*PIt"a A n r A rtTH" 

yLLnLL 1 y WAL>LV-jLd/--\y Ly/ALL 1 LL 


75 


J / 


hc:a~miR-1 Ofih 

1 lOCI Mlllx 1UUU 


af rTnrArhprrAnrArrTfa 

dLL 1 y L_.r^l— LV_J LV_-AAy V^AAl— L 1 Ld 


77 




hsa-mi R- 1 07 

MOO 1 1 1 1 ix X W / 


tC5 at" Aa cm CrtGta m Ca aTa cTa ct* 


80 


63 


hca-miR-1 OS 

1 lOCl Jill IN. 1UQ 


aarGrrmPrrAaaAarmPrrTat" 

aaLOLLI 1 IV-LLnddr\uLl 1 IV— XX 1 dL 






hca_ m i R ~ 1 Ha 

I lOCl II Mix 1 UQ 


r A r a A a Urn P a t" m Pt* a m Pa n C-i n r a 

LttLanaL 1 Ly UdLI 1 IV_.Ldl 1 1 V— .CJ y Xj y Ld 


74. 


■J / 


hca- rn i R - 1 Oh 

t lOCl 1 1 II IN 1UU 


a m Pa a Aft* m Pn nTrrTa r A n n Pra 
dl i iv_aa/~\LLi i iv— <yy i ll I uL.r\yy v_JLd 


7^ 




hca-miR~1 99a 

I loci Mlllx X<£.<c.d 


apAaa m Pa r m Pa fTnfrn Pa r A r f* m Pra 
OLndai i ix<dLi 1 I v— a l i y Li 1 1 v_o *-/-\i_li i i v_ccj 


7R 


9^ 


Mod Mlllx I^tu 


Ly y M i v—d l i L>d 1 1 ix-Ly 1 1 I v— y lvj x-v— t Ldd 


RO 

OLi 


4^ 


hca-miD-1 9 a 


rAra^nf'TaaAnnfnfrTra^nna 
L/itduyi i adrtyyuLt i udoyyd 


7Q 


•3C 


hca-mi R - 1 9 ^ h 
Mod Mllrx x-c-ZjU 


t" ra m Pa a Prr A n n f^irTraPInn a 
LL>di I iv^ddvD LL/-\y y oll i Lduyya 


77 




hca~m i R - 1 9fi 
llod llllrs. xz_o 


n r Art" Arf A rt" m Pa rP n r A r n a 

y V-./-\LLf-\LLrAL-LI 1 IV^dLVjy LrtLyd 


71 

/ X 


9^ 


h^a-miR-l 9fi* 

I lOd llllrv ii-U 


rn m P n f A rr A a a A n t* A a t" A a t*n 

y I I I UyJ LrAv.L»rAd dAAy LP\d LrAd Ly 


68 


98 


hc3-miR-1 97 
i tod Mnrx J. / 


anrmPaa(^rt*mPan ArnCnafmPrna 

ay L-i I I V— a ci vj v-L I i iv^ayrALy vjuli i iv_,i_-y a 


81 

xJ X 




hca-mi R - 1 9Ra 
Mod Miirx x o a 


a a A a n An a m Prn (ntr m Pa c"Tci t Pi a 

ddAAdyrvydi 1 1 v—v^y v_j lli i iv^ctv* i y lxj q 


77 


47 


hqa-miR-1 ?Rh 

MOd Mlllx X^L/LJ 


n a A a n A n a m Prn C-St*r m Pa rTn t* Pi a 

y anay *^y d 1 1 IVrfLy V-J LLI I IV^uL I y LVJu 


78 


47 


ho.a-miR-1 9Q 

MOd Illlrx X^-«7 


nrAanmPrr AnamPrn mPaa Aaan 

y L<rAd y 1 1 1 >— ■ V-.v^rAy a 1 1 i v_i_,y 1 1 1 v— <cj cj aacj cj y 


80 


21 


hca-miR-1 ?na 

1 lOd Mil rx uua 


aTn rm P^TttAa cAfffi ca m Cfo 


74 


42 


hca-m iR- 1 1C\Y\ 
Mod iinrx iouu 


aTn r mPrf Trr Atr Af ff^ra m Pfn 

d 1 yLI 1 IV_LX | LL-/-\LL./-\LLVjL>dl 1 IVwLy 


7^ 


^4 


hca-miD-1 ?9 
I loci 1 1 Urx lO^ 


rn A rr At*n rt*f^t"aPIa rTnt*Ta 
Ly nLLniy O ULVJ Ld OdL 1 y L 1 d 


7Pi 


4R 


hca-miD-1 Q Q -a 
Mod Mllrx J. jjcJ 


a r A n rTn nTfn A a n Pin n A rr A a 

dLrtyLi yy i Lyndyvjyy/nLLnd 


R9 


41 


hca~miR-133b 

MOd 1 M 1 IX Aol JU 


t*aCnrtGntTna AanGnamPraa 

Ld vj v<Lvjy l i uarxyyvjyai i iv>v<ua 


81 


37 


hsa-miR-134 


ccmCtcTggTcaAccAgtmCaca 


77 


57 


hsa-miR-135a 


tea m Cat Ag g Aa t Aa a Aa g m CcaTa 


69 


22 


hsa-miR-135b 


cacAtaGgaAtgAaaAgcmCata 


70 


22 


hsa-miR-136 


tccAtcAtcAaaAcaAatGgaGt 


71 


25 


hsa-miR-137 


cTacGcgTatTctTaaGcaAta 


68 


48 
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Probe name 


Probe sequence (B'-S*) 


Calc Tm 

or 
V- 


Self-corn plem. 
score 


nSa"lTllK IjO 


t~\ a4-T^a m P" a a rvi P" a rm P* ra n m P^4- 
gdLI CdmLaamLdCmLagrnL/L 


/U 




nsa-rniK~± jy 


aodCMCy I gCACLoLdLjd 


/o 




kic a _ m i D — 1 /in 


(^ , t"Z\/^ , /~"A'h^3 PT f \ fi 1 a a A a f m P*a f—4* 

LLMCLrtLdugg 1 aaAdCmLdCL 


71 


HO 


nsa-rruK-i^jL 


P* -3 f- rv-i P* 4-4*"T" -a f— i-y-\ P" -a /-a A /-■*aP^4»/-i"T*4-'a 

crnL.aLrnL.Lt i acnriLagAcaLnLg i ta 


/u 


"3 
OO 


l-»e»a m!D 1 /I T_"5n 


imLca i aaAgLAggAaamLac i aca 


/ £ 


7Q 


nsa-miK-i^i-^-Dp 


gta Legmen: i clacl i ta i g 


DO 


3 (Z 1 


a _rvi i D _ 1 /IT 


4- (~2_ *~t mP* 1 ^^ rv» P** ra l /~i 1 ' A 4-/** t fa 

LoagmL.LanriL.ag i gc i lcalc i ca 


/O 


JD 


nsa-miK-i^+H- 


a P^ 4- a m P* 4- i-y-» P" a 4- rvi P*4- -aT" ra /-"T/rf a 

CLaoLamLaLmLaLmL.La i ac 1 gta 




O / 


hsa-miR-145 


aAggbai i cc i ggoaaAaci ggAC 


/y 




hsa-miR-146 


aAccmL.aLogaALLrnL.ag i ic i ca 


JO 


A A 


hsa-miR-147 


g c Ag a Ag cAttTcc Aca m Ca c 


"7/1 


n c 


n s a - m i k- i o a 


acaAag i lc i gLAgLocamLLga 


7*5 


3^+ 


nsa-miK-i^oD 


acaAag t lc i gLoaLocamLLga 


7") 


on 


nsa-rniK"iH-y 


r\ n a f^Tf"/n A an A fa i*yi P" n n J\ f~i fm r^a n a 

ggaoLyAagACairii^ggAgcrnLay a 


on 
oil 


O X 


nsa-nriiK"'iou 


r>3p 1 /—i ri"Ta A anPntTririPan a 

cdc i gg i aCMagogi i ggodgd 


70 




nsa-miK-ioi 


cc i caAggAgc i LCAgLrnLLaLjL 


7^ 




hea_miD_1 

nsa-miK~i 


/^mppa AnfT/'fPf pAt/imParTna 

crnLCdMgt i CLLJLCALgmLac i ga 


70 

/o 


*3p; 

JU 


t-» c n _ rvi i D 1 C3 

nsa-rniK-iDo 


LcamLLL i tg i gamLLa i gcAa 


DO 


JO 


nsa-miK-iD'H- 


CLiaaLigcAacAcgLjaLAacmL.La 


70 

/o 


An 


nsa**miK-iD <! + 


aALaogLnriLaamLcg i gLALgAiL 


~?A 




Up r>^» I tD h nr nr 

nsa-miK-iDO 


r* r+ m P^/^4- A 4*/^ A rrt A 4-4* A n t— A 4-4- A a 
CCm L.CL ALCACg ALLAg CALL Ad 


71 
/ 1 


7Q 

zy 


hsa-miR-15a 


CAcaAacmL.aL i aLoLgnriLLgniLLa 


"7 "3 


3 c 


nsa-miK~ioD 


LgLAaamLca i ga i gLLjCLoCLa 


7/1 


3Q 
JO 


nsa rniK io 


cgnriLCdALa i LLAcg i gc i gc i a 


74 


o*+ 


hca.miD_1 7_"3n 
nSd (TliK 1 / -Jp 


•— * A i /nf/~»t - rt ^^4"t"m/^a/ 1 ^ 1 t~t /~* A 4* 

acAag i gciriLuiTiUdC i gcAgc 


77 


47 


nSa IIIIK JL / -Dp 


a ft* A rrTn r* A f 4-fT^4-a A n r ArfTfn 
aCLACC I gCACLOLdAgCACL i tg 


74 


jy 


nsa rniK^io 


LaLmLLgMiLac i agALgmLacmLLLa 


71 


An 


hco_mjD_1 Q1 a 


ac i ca (TiLcg ACaocg i LgAatLiLL 


77 




nsa-miK-ioXD 


cccAccoacAgcAatoaa i gLt 


70 
/o 


on 
jU 


hca-mtD-1 Q1 r 
llbd II Urs. ±0±L. 


dl 1 IV^LLr\LLVJdLr\yy 1 LLJMdLMJLL 


7ft 


"3. "3 
jj 


hsa-miR-182 


tgtGagTtcTacmCatTgcmCaaa 


72 


32 


hsa-miR-182* 


taGttGgcAagTctAgaAcca 


72 


32 


hsa-miR-183 


caGtgAatTctAccAgtGccAta 


73 


32 


hsa-miR-184 


a cm CctTa t m Ca gTt cTccG t cm Ca 


76 


23 


hsa-miR-185 


g Aa cTg cm CttTct m Ctcm Ca 


70 


27 
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Probe name 


Probe sequence (S'-S 1 ) 


Calc Tm 
°C 


Self-complem. 

score 


hsa-miR-186 


aaGccmCaaAagGagAatTctTtg 


71 


48 


hsa-rniR-187 


cGgcTgcAacAcaAgamCacGa 


84 


31 


hsa-miR-188 


a m CccTcc Acc Atg m Ca a G g g Atg 


83 


42 


hsa-miR-189 


a ct G a t At cAg cTca G ta G g c Ac 


77 


54 


hsa-miR-190 


acmCtaAtaTatmCaaAcaTatmCa 


62 


31 


hsa-miR-191 


a g cTg cTttTg g G a tTccG ttg 


74 


42 


nsa-rniR-192 


g GctGtcAatTcaTa g GtcAg 


73 


46 


hsa-miR-193 


ctG g g ActTtgTa g G cc Ag tt 


76 


31 


hsa-miR-194 


tccAcaTg g Ag tTg cTg tTa ca 


75 


41 


hsa-miR-195 


gmCcaAtaTttmCtgTgcTgcTa 


73 


28 


hsa-rnlR-196a 


ccaAcaAcaTgaAacTacmCta 


67 


20 


hsa-rniR-196b 


cmCaamCaamCagGaaActAccTa 


73 


27 


hsa-miR-197 


g ct G g gTg g Ag a Ag gTg gTg a a 


84 


19 


hsa-rnrR-198 


cmCtaTctmCccmCtcTggAcc 


75 


25 


hsa-miR-199a 


gaAcaGgtAgtmCtgAacActGgg 


78 


40 


hsa~rniR-199a* 


aacmCaaTgtGcaGacTacTgta 


74 


39 


hsa-miR-199b 


gAacAgaTagTctAaamCacTggg 


73 


32 


hsa-miR-19a 


t m Ca gTttTg cAta G a tTtg m Ca ca 


72 


37 


hsa-miR-19b 


tmCagTttTgcAtgGatTtgmCaca 


75 


34 


hsa-rniR-20 


■ A | A ■ A J_ A A ^JL^TTl- 

ct AccTg cAct Ata Ag cActTta 


70 


26 


hsa-miR-200a 


acaTcgTtamCcaGacAgtGtta 


72 


39 


hsa-rniR-200b 


gtcAtcAttAccAggmCagTatTa 


71 


31 


hsa-miR-200c 


ccAtcAttAccmCgg mCagTatTa 


74 


38 


hsa-miR-203 


cTa gTg gTccTa a AcaTtt m Ca c 


69 


23 


hsa-miR-204 


aggmCatAggAtgAcaAagGgaa 


75 


25 


hsa-miR-205 


caGacTccGgtGgaAtgAagGa 


81 


39 


hsa-miR-206 


cca m Ca cActTccTt a m Ca tTcca 


73 


11 


hsa-miR-208 


acAagmCttTttGctmCgtmCttAt 


71 


34 


hsa-rniR-21 


tmCaamCatmCagTctGatAagmCta 


72 


48 


hsa-miR-210 


tcAg cm Cg cTg t m Ca cAcg m Ca cAg 


87 


38 


hsa-rniR-21 1 


aggmCgaAggAtgAcaAagGgaa 


77 


18 


hsa-rniR-212 


gGccGtgActGgaGacTgtTa 


81 


37 


hsa-rniR-213 


gGtamCaaTcaAcgGtcGatGgt 


79 ; 


67 


hsa-rniR-214 


ctGccTg t m Ct gTg cm Ct g m Ctg t 


81 


30 


hsa-miR-215 1 


gtcTgtmCaaTtcAtaGgtmCat 


70 ! 


50 
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Probe name 


Probe sequence (5'-3') 


Calc Tm 

or 


Self-complem. 
score 


nsa-miR-zio 


camcag I tgmccaGctGagAtta 


/ H 


o4 


nsa-miR-zi / 


atcmCaa 1 caGttmCctGatGcaGta 


/ D 


49 


nsa~miR-zio 


acAtgGttAgaTcaAgcAcaa 


/U 


yl n 

40 


nsa-miR-z±y 


agAat I gcGtt 1 ggAcaAtca 


/u 


T CT 


nsa-miR-zz 


a ca Gtt m ctt m ua a m ct g G ca G ct t 


"7/1 


4o 


nsa-miR-zzo 


aaAgtGtcAga I acGgtGtgg 




T T 

oz 


nsa-miK-zzi 


g Aa a m CccAg c Ag a m Ca aTg t Ag ct 


on 
oU 


ol 


nsa~miR-zzz 


gaGacmL-caGtaGccAga I gtAgcc 


on 

oU 


"3 o 

oo 


nsa-miK-zz j 


gGgg i at i tgAcaAac i gamua 


"7 "2 




nsa-miK-zz^f 


LAaarTiL-ggAacrnL-ac i ag i garni— ttg 


~jf c 


^y 


nsa-miK-Z3a 


gGaaAtcmcctogcAatGtgAt 


/D 


"3*7 
O / 


hsa-miR-23b 


ggtAatmCccTggmCaaTgtGat 


/D 


T O 

oo 


nsa-miR~z4 


cTg tTccTg cTg a ActG a g m Cca 


oU 


Jb 


nsa-miR-zo 


tcaGacmCgaGacAagTgcAatg 


// 


T "7 

Z7 


nsa-miR-zoa 


gem CtaTccTg g Att ActTg a a 


70 


34 


hsa-miR-26b 


a a c m CtaTccTg a Att A ctTg a a 


65 


T O 

28 


hsa-miR-27a 


g cG g a ActTa g m Cca m CtgTg a a 


—7—7 

// 


O IT 

3b 


nsa-miK-z/D 


g cAg a ActTa g m Cca m CtgTg a a 




TO 
OO 


nsa-miK-zo 


ctmuaa i agActGtgAgc i cc 1 1 






nsa~rniK~zyo 


acAggALLoagGggGggmcccL 


QQ 


A Q 
H-O 


nsa rniK-zyy 


a i gtAig i ggoacogiAaanriL-ca 


on 
oU 


T IT 


hsa-miR-29a 


aamucgAtt i caGatGgtocta 






U»y-"-\ iviiD TOK 

nsa-rniK-zy d 


aanriL.ac i ga i tLmL.aaALgotgmi^La 


"71 
/ 1 


/I "7 


nsa~miK-zyc 


amv-cgAiui caAatGgLGCta 


"7 1 
/I 


yl "7 


U r n >v\'iD Qni 


g ctTtg Aca At a m CtaTtg m Ca cTg 


7H 

/U 


3d 


— i mlD TOT'S 

nsa-miK-Juza 


tcAccAa a AcaTg g Aa g m Ca cTta 


7T 

/z 


T IT 

zb 


nsa-miR-JUZa^ 


aaaGcaAgtAcal ccAcgTtta 


o9 


32 


nsa-miR-JUZD 


ctActAaaAca I ggAagmCacTta 


d9 j 


23 


hsa-miR-30zD* 


agAaaGcamCttmCcaTgtTaaAgt 


72 


36 


nsa rnirs. ouzc 


CCMClodaMCa 1 ggHagmLaCI ta 




ZC5 


hsa-miR-302c* 


cagmCagGtamCccmCcaTgtTaaa 


76 


44 


hsa-miR-302d 


acActmCaaAcaTggAagmCacTta 


73 


23 


hsa-miR-30a-3p 


g ct Gca AacAtcmCg a m Ctg Aa a g 


74 


28 


hsa-miR-30a-5p 


cTtcm Ca gTcg Ag g AtgTtt Aca 


73 


31 


hsa-miR-30b 


a g cTg aG tgTa g GatGttTa ca 


71 


33 
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rrODc name 


rruDc sequence - j j 


LdIL 1 m 

°C 


deiT^coiTipiern- 

croro 

OLLFI C 


hca-miR-^Op 
i ioa i inrx jul 


n m Prn An a f^l'nTan P af-f^ t+Ta r= 
y 1 1 i v_Lyp\y avjLy i ayodLOLi i ciLa 


73 


J J 


1 loo 1 1 llix JUU 


r+fmrra f^Irr Pn n ahf^-HrTapa 

LLLl 1 ILLaVjLLUlJLjUdLVjLL 1 aLd 


/ L» 


44. 


I lad ITU in jUc j yj 


y tiiv_.i.y i ddntd i LLodL I ydMdy 


/ j 


97 


1 Ibd IIIIK JUc jp 


LLMlL-dy 1 Ld/-\yy/ALy 1 LLMLd 


L> ZJ 


^n 

JU 


Mod iillrs. ji 


LdLJ 1 1 IL^Ld 1 L(LI 1 IL-ay 1 1 IL-a LM ILALOLL 


7ft 
/ o 


^R 
jO 


nsa-rnirx- jz 


n na A rfTa nTa aTnfr^^-a At" a 
yLaMLL 1 ay 1 dd 1 gtVjCdMLd 


Dj 


4'2 
j 


Mod niirx jz,lj 


hTrri m PppTpr mfa a m Ppp A n nTt+i" 
L 1 Ly 1 1 IL-LL 1 LLI I IL,dd 1 I iL^LLMy L I LLL 


ou 


96 


risa rnir\ ozj 


an AnnTnn A rr^nTa a~T~nt*f^/-" 
dy/-\yy 1 LyrttLoLy 1 dd 1 y LoL 


ou 


46 


llSa IT1IK jZ^ jp 


LLrtyLMtjLMLL i yyoyLMy Loy 




41 


hca - m i R - ^ 9 4.- 5 n 

I loci l I II rx J ^, t t J |J 


aLnLuMd lolli i icLaoyyua luLy 




^4 

JH 


hca-miP-^9 
I lod mirx jzj 


di I iLaL I Ldi I iLiiyuaLnLL i dL i dyy 




jy 


h ca - m i R - *3 9 6 

1 lOCl Mil iS. 


prn^anrnaaf^Pin mPppAnaf^n 


87 


46 


hca-miR- "3 9R 
i lod iiii rs. -J *-io 


ciLvjyaMyyvjLCi\jayr\yy\jLLr\y 


R7 

CJ / 


J X 


hca-miR -"3 "3 
i lod 1 1 1 1 rs. jj 


p A a t" ("•? ra A p t" A pa Af*n m P a p 

LAACJ LV_J La/-\LLr"\La/-\Ly 1 1 


L>0 


*^n 

JU 


h ca - m i R - "3 "3 O 

1 lod llllrx J JU 


f* m Pt-pTn p A n n mfrnTn t*P pfTf*n p 
li i iv-ll i yLA-\yy 1 1 iv_,Ly i ijioll i ty l 


R4 


jj 


I Ibd (III rx j jl 


l I LLMyyMLdoyLiiiLLdoyyvjL 


OH- 


j± 


1 lod Mil rv j j j 


a m Pa t-Tt+TpnTr aTf*n m ft" pTfn a 
diii v ,d l i ll i Ly i id i Ly 1 1 1 > — > l v_ i Ly d 


67 


96 


nsd rni k jj / 


-3 aar^nrAfrflfaTan/^anmPf-n^a 
adavpyLALCMld 1 ago a g IT lL-tg L3d 


76 


J^f 


llSa ITlIK jjO 


LLdMLdAdd 1 LaMlLAgMLg II lL-igod 


7*5 
/ j 


jj 


hca-m i R - ^ 
Hod fin rs. jj? 


4-n A c\ (**~~[~ ffT n n Ann A /^a n n a 

tgMyo- 1 ll i yy/-\ygMCdoyyd 


R^ 

Oj 


47 


Mod Iillrs. JtU 


n n p"Ta f* A a a Pra A pf"P a n A rn P a 


79 


J*T 


h c a - m i R - "3 4 9 
Mod llllrx Jti 


n a pf^ Pi nTn pP af*Tt*pTn t"Pt*n Ana 
yaLoyy i yuuai i ll. i y LvjLy/-\ya 


R9 


JT" 


hca-miR-'34 ,: ^ 
Mod llllrx J^t j 


n mPrrTriri Apt*Ann AnfrnPanmPa 
yiiiLLLi yy/~\L>LMyy/ny li i iLdy 1 1 ilo 


R4. 


4n 


h c a - m i R - "3 4. 6 

Mod llllrx jtl« 


a y a vjyLr\y y 1 1 1 v>u tvjuy\jyLr\y on i L>a 


92 


JVJ 


hca-mi R — *34a 
Mod llllrx J 'tu 


a a m Pa a m PpaPph Aa n Ara m Pfn m Pra 

aai 1 ILdal 1 ILLaVJLLndy r\Lal 1 IL^Ly 1 1 ILLd 


RO 
ou 


97 
z / 


Mod llllrx Jt-U 


p AarmPan mPt"a Ai*n A pa mPt*n mPpt*a 
LrAa li 1 ix_,ay 1 1 1 L.La/-\Ly rALa 1 1 iL>Ly 1 1 1 l.llo 


74. 


^n 


1 lod~nilrx j«+l 


nrAatrnP an mPi*a A ri"Ara rvn PM-n mPpf* 
yLrtd LM Iv—dy 1 1 lV_-Ld/-\L.L/-\L.dl 1 1L-Ly 1 1 IL-L,L 


76 


J JL 


Mod If Nix JO ± 


nTa pm PnnTn n A n aTfrTn aTa a 

y i dLi riv_yL.L. i yyMyd i ll. i y a i dd 


7^ 
/ j 


9Q 


Hod llllrx jo/ 


irn Pa rm PafTn rTa a Antf^ ra AH 
Llllx-.aL.rilL-.dL 1 y L I ddr\y LLDLdMLL 


79 


41 


hca-miR~' : J6ft 

iioci mm rx JUU 


aaa m Pnffiri a AtfTppTptAtar 

aaai i iL^y LLjy ciaall i ll i LLrAcy l 


7n 


*-r J 


hsa-miR-369 


aaAgaTcaAccAtgTatTatt 


62 


24 


hsa-miR-370 


ccAg g Ttcm Ca c m Ccc Ag c Ag g c 


86 


29 


hsa-miR-371 


acActmCaaAagAtgGcgGcac 


76 


33 


hsa-miR-372 


acgmCtcAaaTgtmCgcAgcActTt 


79 


38 


hsa-miR-373 


acamCccmCaaAatmCgaAgcActTc 


77 


33 
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Probe name 


Probe sequence (5" m 3 v ) 


caic i m 

Of 


S elf -co m p 1 em . 
score 


ns3 m i k j /o 


gg aMdg ruL^gcrTiv^ccrTiL-dL i LLoa y l 


/ o 


1 


nsa-miK-o /h 


CaC l Ld 1 LdUC|l 1 yLALLALdd 


Dj 


^cr 
jj 




LLMLy 1 1 i^dOLLOddi I iL-y a/-\Ld/-\d 


O -L 


oy 


nsa~rTUK-o /oa 


a rriXn n A f fTf r- m fJ-z-TaffT: af 

acy i yyMtt i llitil-ll i dLodL 


oo 


oy 


risd ri iik o / / 


apAaa Anf'TrirmPf't'Tnf'nfn Af 
aLMddMy L 1 y LI 1 ILAL 1 y Lo Ly ML 


/ o 


HO 


nsa-miK-j /o 


anriL-acMy yMcc i ggAgLrriL-agoag 


of 


Ol 


k»o a _ rv\ i D _ "3 70 

nsa~miK~ j /y 


fa pfl^ff m /^a 1 an 1 pf A a 

tacoturnL-ca i ay i CLAcca 


DO 


zo 


nsa-miK-oou-op 


aayAty i gyACCAta i taiTiL-aua 


DO 


o^+ 


nsa-miK-OoU-op 


gmL-gcALg i ll i aibgimLddmLca 


on 
oU 


/1 1 


n sa - m i k- o a i 


a m ^"*a nAna f"^ pf ~T~n rm P" /-> f T" /~i f Af a 

aniLdgrtgdocc i gcmLCL i gtAta 


/ O 


"57 
0 / 


l-ic-n miD OQH 

nsa~rniK-ooz 


eg a Atcrn L-a crn Lacba a m ua a m l^ucc 


/D 


ZO 


nsd miK joj 


ay err i^dCAa Lrriv^dcrii^ttrTi^LgALC-L 




97 
Z / 


nsd rniK"jo*+ 


IrtLyMdLMd L 1 LC 1 ayodat 


DX 


Aft 


115a ITIIK *+<c.^a 


nnr m f~"f*t" m P~"+"/ni A /^r^m f~"f"a A rrh rvn Pran 

y y t-f ni—LLi r iv-,Ly/-\cL.rr iL-taAy tiriLCdy 


7ft 

/ o 


die: 


hca.miD-idOOh 


y y 1 1 1 i LLvnau i ccMay i ccAy 


on 
OU 


oy 


ribd"Tlllr\.~ £ tZ O 


ctyAy y voyci i i^LCAy air iVw-cyAy 


07 
o / 


fti 

Ol 


Mod ITllrx t'Zt' 


HrAaaAraTnaAH^rfl^rhn 
ttLiAclciAt.d 1 y dALLoCLoCLy 


oy 


H\J 


llSd ITIIK t-Zj 


yy rriL^y yACd rnL^gdrnL-aL i ccrnL-gdL 


OJ5 




hca» m i D — 7 
llbd II1IK / 


/~a a m f^a a A afrnr'apTa /-i i /->•}- i /^(^>-a 
CddiTlL^ddAdLITIL-dC 1 ay 1 CL 1 CCd 


oy 


OU 


llba 1 1 1 1 K y 


frAf a vy\ C~~" a n m f"* "ha /"^ a4" A a pm ^a a A rt a 
LCALdlTiL^dy 1 1 ILLdvJdLMdLI 1 lUddr\yd 


71 


o*+ 


Mbd f lllrv. j 


dL 1 LLITIL^yy I Ld 1 LLAyL 1 LLd 


oo 


97 
Z / 


nsa ITI 1 k y z 


ca g o ceo g y McaMgto ca Ata 


7Q 

/y 


Zo 


nsa mi ik. y j 


clacc i g cAcgAacAgcACL i l 


7ft 

/o 


"3 1 
0 1 


hca-mi p _ Q ET 


fnrTra Af a Aaf ArrmPnfTnaa 
LyL I LdMLdMdLMLLri IL-y L 1 ydd 


ftp 

DO 


"3ft 
OO 


llbd ITIIK y D 


npa Aaa AfnTn i^"T"a t~\ \ f~\ pmP* a a a 

yLdttddMty i yc i dy i yLrriL-ddd 


79 


OO 


hca-miD.QQ 

llSa IT 1 1 K~yo 


a Ara Af a mf'a amPff ArtArrTra 
aALdALdrilL-ddlllL-LLALLALL I Ld 


ft7 
D / 


1 7 
1 / 


h c a _ rY"i iD_QQa 

nsa~rTiiK~yya 


p A a n A f ^ rt I /—f A fr~\ ^nff 

cacAagALCoga i CLAcgogiL 


77 


^+Z 


nsa n utx yy u 


mrAanl^fr/^nfTrf ArnPIrifn 

cyLr\dy oLLogL I CLAcyoyLy 


0<! 


A9 I 
HZ 


in rnu lei / a 


amPfaTarA armPf amPf amPrf mPa 

a fTiLvLa i acAaciTiL^LamL-LarTiL-CLm 


71 
/ 1 


1 ft 
ID 


mmi i — ! p|"-7h 

IMII1U ICL / u 


doll i v_.ci ill v .cj v_aaci % . 1 1 1 L lci 1 1 1 v_, lg 1 1 1 v_*l.l i i i cj 


77 


ft 
\j 


mmu-let-7c 


aamCcaTacAacmCtamCtamCctmCa 


74 


11 


mmu-let-7d 


actAtg mCaa mCctActAccTct 


71 


24 | 


mmiHet-7d* 


a g Aa a G g c Ag cAg gTcgTa t Ag 


79 


23 


mmu-let-7e 


a ct Ata m Ca a m Cct m Cct AccTca 


71 


16 


mmu-let~7f 


amCtaTacAatmCtamCtamCctmCa 


68 


16 
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Prnho nnmp 




Cailn Xm 

°c 


l«VjlII|JldlIa 

SCO 1*6 


mmi i-Ip*i — 7n 
1 1 1 1 1 i u icl / y 


amCtnTacAaamCtamCtamCrt mfa 


71 


30 


mmi i-lp1*-7i 

IllillU ICL / ■ 


a m Ca a mfa r Aa a m Cta m Cta m CrtmCa 

ci 1 1 1 — > Q y 1 1 1 V—. ci Lrvao 1 1 iv^ia 1 1 1 uia 1 1 1 v_*i»«i»i i i > — • Q 


76 


18 


mmu-mi R- 1 


ta mCa tActTctTta m Ca tTcca 

LCI III VjU L/ 1 V- 1 \_ L 1 V.U 1 1 1 V— 'U U 1 \— U 


64 


11 


mmi i~miR-100 

1 1 1 I 1 1 U till IN -L. W \_/ 


racAaaTtcGaaTctAraGat t 


77 


38 


mmu-miR-lOla 

1 1 IN IU 1 1 1 1 1 X. •** w J- U 


ctt m Ca aTtaTca m Ca aTa cTa ta 

W* CLI I I^U^ 1 Lwl I X*U 1 1 1 VkUM i u x^ i y uwi 


68 


54 


mmu-mi R- 101b 

1 1 1 1 1 1 U I 1 1 1 1 v »■* w -1. W/ 


cttmCa a m CtaTca m Ca aTa cTa ta 

w- t* v. I 1 9 v— *u y i i i x^ lu i x^w* ill v_rf wi y t wi v_. i y wu 


70 


54 


mmu-miR~103 


tm Cat Ag cmCctGta m Ca aTg cTg ct 


80 


63 


mmu-mi R- 106a 


ta cm Cta m CacTatTa a mCa cTtta 

v. wi w*i i i x-* n i v_jri_4 x* i y w i u y i i 1 x_*u x> i l. i-y 


73 


44 


mmu-miR-1 06 b 

IIIIIIU 1 1 1 1 1 X J- \_/ w u 


atcTacActGtcAacActTta 

wj lv^ i y xw v^txjtu/ »y x*/ vx^ i» i 


72 


35 


mmu-mi R- 107 


tGatAacmCctGtamCaaTacTact 

wx.»j u \m* \y Xrfi i i v^v^ivj lui i i x_*wj wj i y w» i y x**w 


80 


63 


m mu -mi R- 10a 

IIIIIIU 1 1 1 1 IX -LuU 


rAraAatTraGatmCtamCaaGata 

v-v v u / x. i v_ y uu u i i i \ — • ici i i i v_«ci u vjy lu 


74 


37 


mmu-mi R- 10b 

iiiiiiu iiiiix xuu 


acamCaaAttmCaaTtcTacAaaa 


73 


27 


mmu-miR-1 22a 


arAaamCarmCatTatmCarArf mCr"a 

aLr\aa i i i^aLi i I s-<ci li y li i iv^aur\L.Li i iv^lq 


78 


25 


mrnu-miR-124a 

iiiiiiu iiiiix -l. r u 


aamCatTcamCcamCatGccTta 

y y i n x-»u l i v*u i i i x^x^y i i i — • y lvjov^ i i.u 


80 


43 


mmu-miR-1 2Sa 

iiiiiiu iiii rx -l «—» u 


rAraGatTaa AaaGtrTraGaaa 


79 


35 


mmu-miR-12 Sb 

IIIIIIU iiiiix JU l> 


tra m Ca a Gtt Aa a GtcTca Gaaa 

lv_ci i i iNrfUuvjLLnyy vjlli i uavjyyu 


77 


35 


mmu-miR- 126-3o 


a c Att Att Act m Ca cG a t Aca a 


71 


25 


mmu~m iR-126-5o 

IIIIIIU lllllx JU <C— <S i_/ 


cgmCgtAccAaaAgtAatAatg 


68 


28 


mmu-miR-1 27 

1 1 1 J 1 1 U J 1 1 1 1 v *1* ./ 


acmCaaGctmCaaAcaGatmCcaa 

y vi i I x^u u vj Wwi I i x— rfU y nvy x«j u li i i x-> x-»y %a 


80 


54 


mmu-miR-1 28a 

IIIIIIU IIIIIX. *W WV WJ 


aaAaaAaamCcaGttmCacTatGa 

wi ui \U4 y / ly vj i i i x-^x^y x*j tti I I x— * wi x-* i y v-\ju 


77 


47 


mmu-miR-1 28b 

1 1 1 1 I 1 WJ IIIIIX *1» - VJ W/ 


aaAaaAaamCcaGttmCacTatGa 

y u# vxj y / \y u i i i x^x^y xj tui i i x^ux^ i y lvju 


78 


47 


mmu-miR-1 29 

IIIIIIU IIIIIX A. *S 


aacAaamCccAaamCcamCaaAaaa 

wi y x-/ y ill x— *XrfX*#^y ui i i x^x^y i i i x>uu/ \u u y 


80 


21 


mmu-miR-1 29-3 d 

1 1 1 1 1 1 WJ IIIIIX- -1- ^— . / L/ 


aTa cTt tTt a G a aTa a G a a m Ctt 

u 1 y Xrf i i. i iy x_j y y i wi wi XJ y y i i i x^ i* v- 


78 


37 


mmu-m iR- 129- 5d 

1 1 1 1 1 1 U IIIIIX »*• fc— i / 


aacAaamCccAaamCcamCaaAaaa 

wi y w»v vwi y i i i x^»x»« w»/*y wj i i i x^x»y i i i x— *w* wi/ \wi wj wj 


80 


21 


mmu-miR-1 30a 

1 J 1 1 1 1 U IIIIIX -l- J V,/ WJ 


aTacmCctTttAacAttGcamCta 

wi i y X-* 1 1 I W>Wl. 1 LU IU W»/ \LLXJ vU 1 I iw<Ly 


74 


42 


mmu-miR-1 30 b 

IIIIIIU IIIIIX J- — > VJ LJ 


aTa cm CctTtcAtc AttG ca m Cta 

U 1 y 1 IV^v^L 1 Lv<rH.^<r\L K. V_J ^Cl I 1 1 v>>Ly 


75 


34 


mmu-m iR- 132 

iiiiiiu iiii rx j. «j c~ 


ca AccAta G ct Gta G a cTa tTa 


76 


48 


mmu-miR-1 33a 

IIIIIIU 1111 IX X^JwJCJ 


arAacTaaTtaAaaGaaArcAa 

u wr\y w i yy i lynuy vjyyfiuvnu 


82 


41 


IIIIIIU IIII rx i J JU 


taGr+Gn tTna AanGnamCraa 


81 


37 


mmu-mi R- 134 


cccm CtcTg gTca AccAgtm Ca ca 


79 


57 


mmu-miR-135a 


tea mCatAg g AatAa a Aag mCcaTa 


69 


22 


mmu~miR-135b 


cacAtaGgaAtgAaaAgcmCata 


70 


22 


mmu-miR-136 


tccAtcAtcAa a Aca Aa t G g a Gt 


71 


25 


mmu-miR-137 


cTacGcgTatTctTaaGcaAtaa 


67 


48 


mmu-miR-138 


gatTcamCaamCacmCagmCt 


70 


24 
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84 



Probe name 


Probe sequence (S'-S 1 ) 


caic Tm 
or 


Self-complem. 
score 


ni m u - m i k- ± o y 


abacMcg i gcActotaoa 


"7CT 

/D 


4Z 


mmu-miR~140 


ctamCcaTagGgtAaaAccActg 


"71 
/l 


ETC 

DO 


mmu-miR-140* 


tcmL.gtogt i ctAccmLtg I gg I a 


ol 


4y 


mmu-miR-141 


cmL.atrnL.tt 1 acmLagAcaGtgTta 


/U 


33 


mmu-miR-142-3p 


ccaTaaAgtAggAaamCacTaca 


by 


2y 


m mu-mi R~142-5p 


/-i 4*<a f"' 4-n m 4- A ^4-*T4- -»"TVi 

gtaoi.gmL.tt i ctAct i ta I g 


DO 


3d 


m m u- m i k- i ho 


toagmL.camL.ag i gc i tCAtc i ca 


/ O 


DO 


m mu~mi R~ 144 


ctaoLamL.atmL.atmL.ta i ac i gta 




O "7 
D/ 


m m u - m i k~ i^+d 


aAggoat i cc i ggoaaAac i ggAC 


7Q 

/y 


DU 


ITlITlU"!TlIK-14g 


aMCCITlLatogaAlLmLag 1 IG 1 Ca 


/ j> 


A A 

e\c\ 


m m u - m i k~ i ^oa 


aCaMdg 1 LC I g tAg LvjCamLLga 


/ £. 


KA 


mmu-miR-148b 


acaAag i tc i gtoatocamL/cga 


"70 


on 

jy 


m mu-mi R~ 149 


ggaGtgAagAcamCggAgcmCaga 


on 
oU 


"3 1 


m m u -m i k~ i du 


cac i gg i acAagogt i ggoaga 


/o 


JU 


mmu-miR-151 


cmCtcAagGagmCctmCagTctAg 


"7Q 

/o 


42 


mmu-miK-ibz 


cmccaAgt i ctotcAtgmLac I ga 


/o 


3d 


mmu-iDiK-ioo 


gatmcac i tt i gtoac i atocaa 


t>y 


3d 


mmu-miR-154 


cGaaGgcAacAcgGatAacmCta 


"7Q 

/o 


4U 


mmu-miR-155 


/h/siiv\ y-i 1 ■ A A ^ <™* A 4-4- A A 4*4* A * 

ccm L-Ct AtcAca Att Ag cAtt Aa 


by 


o 1 
21 


m m u - m i R- 15a 


CAcaAacmuat i atotgmctgmL.ta 


"7 "2 


oD 


m mu-mi R- 15b 


tgtAaamL.ca i ga i gtoctocta 


—J A 


Jo 


rnmu-mi R- 1 6 


eg mCcaAtaTttAcgTgcTgcTa 




o^ 


mrnu-miK-1 /-op 


tacAag i gcmL.ctmL.ac i gcAgt 


"7Q 

/y 




mmu~miK-i /-Dp 


actAcc i gcACtotaAgcAct i tg 


74 




mmu-mirv-io 


tatmL.tgmL.ac i agAtgmL.acmL.tta 


"71 


ah 


mmu-miK-ioia 


ac i camL.cgAcaocg i tgAatott 


1~7 


^■y 


mmu~miR-181b 


cccAccGa c Ag cAatGa aTgtt 


—JO 

/o 


3U 


m mu-mi R- 181c 


amLtcAccoacAgg i tgAatott 


—7/r 
/D 


33 


m mu-mi R- 182 


tgtGag I tcTacmCatTgcmLaaa 


72 


32 


m m u ~ rn i k- i o j 


CaOtyAdL 1 CtACCAgtOCCALa 


"7*5 


*a d 


mmu-miR-184 


acmCctTatmCagTtcTccGtcmCa 


76 


23 


mmu-miR-185 


g Aa cTg cm CttTct m Ct cm Ca 


70 


27 


mmu-miR-186 


aaGccmCaaAagGagAatTctTtg 


71 


48 


mmu-miR-187 


ccGgcTgcAacAcaAgamCacGa 


85 


31 


mmu-miR-188 


a m CccTccAccAtg m Ca a G g g Atg 


83 


42 
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rrODe name 


rrODe sequence —j j 


v>dic i m 
°C 


oeiT-compiem. 

cm re* 


mmi i-miR-1 8Q 
1 1 1 1 1 iu 1 1 n ix 




77 




m m i i«mi P_1 Qfl 


ciu l iv-.LdrALd I all I i^aaMLd 1 dLl 1 iv-.d 




"^1 


m mi i-mi D — 1 Q 1 

IIIIIIU IlllrS. X.7X 


ayL. 1 y v_i | i_l | y y v_JC3L 1 v_.L,vULLy 


74 


4? 


m rn i i — m S D_1 QO 
IIIITIU I III K Lizd. 


Ly 1 udMLLII l^dlML) tj 1 LdQ 


fid 


7R 


m m i i-mi D_1 Q"5 


L.LVjy y/-\L>L i Ly i ay\jt-t-/Ay ll 


/ D 


"^1 


rYi m i i — tr^ ! D _ 1 Q/1 

m mu rnirx ±y+ 


IrrAraTfin AnfTnrTnfTara 

iLUHLd i yyMy l 1 yc i y l 1 dLd 


7 _ 

/ 3 


A1 


m rn u in l ix i"j 


y 1 1 IL^L-dMLd 1 LUIlL-.Ly i gc, i y v- 1 d 


-70 
/ «J 






LldrtLdrtLd 1 ydMdL l dCulL-Ld 


O / 


7H 


in in u 1 1 11 k iyou 


rrnr aamPaa mPani^aa Ar"+ArT*T"a 




97 


m m i i-mi D - 1 QQa 
llllliu illlrv ±z/z^ci 


n a A c pi G n t* A n t* m PI" n A a r* A c t" G n n 


7R 


40 


m m i i-mi D — 1 QQa^ 
IIIIIIU llllrx ±zsz?c\ 


a a. rm Pa a.Tn t*G r a G p» rTa rTn i*a 
dciuiiv-<aa i y L\ji<aoaL< i dL i y Ld 


74 




m mi I-miD-1 QQh 
IIIIIIU llllrx X.ZJZJYJ 


y drALdoy Lr\y li i iv-i.dr\dLr\LLoyy 


7fi 
/ u 


J X 


m mi i-mi D.1 Qo 
llllliu llllrx XZ7d 


LI 1 l\_*dy 1 LL 1 y^nldUdl 1 Ly 1 1 I L-aLu 


7"? 


^7 
j / 


mmi i-miR-1 Q h 
llllliu llllrx x u 


li 1 1 \_C4 y i ll i yLnLy odL i Ly 1 1 i^dtd 


7S 


^4 


mmi i-miR-90 

IIIIIIU I I 1 1 IX £- \J 


r+ A rrTn c A r*f* At"A A n rA r*hXha 


7fl 
/ u 




mmi i -m iR -0 nfla. 
llllliu llllrx ^UUd 


uLd ! Ly 1 Ld 1 1 1 v-.L-dv3dL-r-\y LV-JLLd 


79 




mmi i-miR-^Onh 
iiiinu iiiirx luuu 


y LLyrALL.rALLrAL-L-/-\y y 1 1 1 X-d y 1 d L 1 d 


71 


"31 
0 X 


mmi i-miD-^nrir 
IIIIIIU llllrx ^.UUL 


/^/""Ai*^ At"f*Af~ , /~*mf*'nn mPanTatTa 
CL-MLL*/-\LLML.L>lllv^y y 1 1 Iv^dy 1 dL 1 d 


74 


00 


m m i i - m i R — 9 H 1 
IIIIIIU I lllrx £ul 


an A a r A af CrrTf a mPf n Anfa 
dy/-\dL.MdLL3L-C 1 Ldl 1 IL^LyMy Ld 


Or? 


*R7 


mmi i-miR-9n9 
IIIIIIU llllrx <c.U<c 


t*mf^i-fmPrr AfnmPnr , T»t*Arr , Trf 

LI 1 1L-.LLI 1 I^LLMLy 1 1 lv->y L. 1 d InLL 1 L.L 


7R 




mmi i-miR-70'3 
llllliu llllrx <iUj 


i dy i y y i ul. i ddr\Ld i lli i i v— a 


uo 




llllliu llllrx zuh 


ranCraTanf^aff^arAaaf^nn A a 
Ldyutd i dyvjdLvjdLnadoyyna 


7R 
/ 0 


or 


m m i i-mi D.TnC 
1 1 1 1 1 1 u 1 1 1 1 rx iiuj 


raf^arTrrP^nfrinaAtTi Aan^a 
LdOdL i LLoy LoydnLyrtdyod 


0 X 




mmi i-miR-'?nfi 
llllliu iinrx tuo 


rra mParfl rfTrrT^a mpafTrra 

LLdl 1 11— idLrVLL 1 L>L- 1 Ld 1 I IV— dL 1 L-L-d 


7^ 


1 1 

X X 


mmi i-miR~?n7 
iiiiiiu iinrx / 


n a n n A n n A n a cc A n n A n pi A n r* 
ydvjyy/nyyr\y avjLLriyyrvydrvyL 


86 
uu 


18 


mmi i-miR-9nft 
iiiiiiu iinrx 


dLndy 1 1 Iv-iLL 1 LLOLoLI 1 1 v_-y LI 1 I^LLrAL 


71 




m m 1 1 - m i R — ") 1 
IIIIIIU 1 1 lirx x 


tmPafl rnPat'mPariTri'P^ai'AafimPi'a 
Ll I iL<aai 1 iv_a li i iL-ay i lloci LrAdy 1 1 iv_<Ld 




48 


mmi i-miD-'} 1 H 
IMfilU 1 rilrx d£.JLU 


ir" A nrm Pn rTn i*m ParA m m ParAn 
LLriyLl 1 1 V-,y L. 1 y Ll J JUaLMLyl I IL-oLriy 


f?7 
0 / 




mmii-miD-'JI 1 

mrnu iniix <£xx 


□ nn m PaaAnnAfn Ara Aanf^naa 
dy y 1 1 ILddMLjyrtLynLdMdyuyad 


7R 


1 8 
xo 


iiiiiiu 1 1 1 1 rx jl c— 


aGccGtaActGaaGacTatTa 


81 


37 


mmu-miR-213 


gGtam CaaTca Acg GtcGatGgt 


79 


67 


mmu-miR-214 


ctGccTgtmCtgTgcmCtgmCtgt 


81 


30 


mmu-miR-215 


g t m Ct gTca Aa t m Ca t Ag gTca t 


68 


35 


mmu-miR-216 


ca m Ca gTtg m Cca G ctG a g Atta 


74 


64 


mmu-miR-217 


at m Cca GtcAg tTccTg aTg cAgta 


77 


43 
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Krooe name 


rrODe sequence j 


Calc Tm 


Self-complem- 

SCOTG 


mmi i-miR-21 R 
IIIIIIU ITIIrx tio 


arAiriCHAnaTraAnrAraa 
aL.rALy OLLrty a 1 Ldny LMLdd 


/ u 


4n 


m m l i — m i D-91 Q 
1 1 1 1 1 IU 1 1 1 1 IX -C JL _7 


aynaL i yLOLL i y yrAi-dMLLiCi 


/ u 




mmi i — m i R — 7 7 


a pa Gtt m Ptt" m Pa a m Pfn r a C5 ptt 

UL.UVJLLI I IX-.LLI 1 Iv^caCJl I l x_<Ly v_J v_.a XJ X. L L 


74 


4R 
to 


mmi i -m i R -9 9 1 

IIIIIIU Jlllix ^~t~ X. 


aaamPrrAnrAnamraaTnf'Anrv 
ci ci a 1 1 1 v_--x.L*AAy x.rAy d ill x_«a a I y LAAy l« l 


7Q 




mmi i-mi R -9 9 9 

IIIIIIU Illlrx 


nafiarm Pr a Pit* a rrA n aTnfAn pf 




"^R 
jo 


mmi i -m i R -7 7 *3 

IIIIIIU lllltX C-£—-~i 


n PI n n Ta rTt*n A pa A a rTn a m Pa 
yxpy y i cil i LyAAt-ciAACii_ i y ai 1 1 x-a 


7"} 


4n 


iiiiiiu iiii rx __.__. ~t 


tAa a m Pn n Aa rm Pa rTa nTa a m Pti*a 


74 


4Q 


IIIIIIU 1 1 llrx tJd 


n d a a A f p m P r r P n r A a r Pi* n Af 
yvjaar\LLi i iv^Livjy Lna LvjLyAAt 




"37 


mmi i -m i R -9 "3 h 
iiiiiiu iiiirx ^.ju 


nnf'Aat'mrrrTnnnnPaaTnffnat' 
y y laacili t i y y 1 1 ix^cici i y loci l 


7fi 

/ v_» 


^R 
oo 


mmi i — m i R — 74 
IIIIIIU 1 1 1 1 rx 


p~Tn fTrrTn rTn z\ A pt*P a n m P P3 
li yii x.i_ 1 y i_ 1 ya/-\i_Lvj3ciyi 1 iv_^v_a 


ou 




m m 1 1 »m ! R — 7 ^\ 
IIIIIIU llllix 4LZj 


frai^armPnaPJarAanTn rAafn 
Li_dx3ciL.i 1 ix,y CtwCH-ZnCiy i yL-AAciLy 


/ / 


97 


m m 1 1 — m i R — 7 a 

IIIIIIU lllllX 


n rmPf'aTrrTn n Aft* A p f"Tn a a 
yui i iv^Ld i i y y/-\Li»AAn. i y aa 


7n 

/ u 


^4 


m m 1 1 — m i R —7 h 


a a rm Pf*aTrrTn a AH A rtTn a a 

Cldx.1 1 IL_La 1 I y aMLlrAL.L 1 y CI CJ 


UJ 


7R 


mmi i - m i R - 9 7;=i 

IIIIIIU Illlrx c- / a 


npPna ApfTan mpra mPfriTnaa 
y cvjy ciaal-l i ay 1 1 ix.La 1 1 ix-ty i y aa 


77 




mmi i~m iR — 7 7h 
IIIIIIU Illlrx __. / u 


ci p A n a A pfTa n m Ppa m Pf*nTn a a 
y uny ciaal.l i ay 1 1 1 v-Lai i iL_uy i y aa 


74 


J o 


mmi i — m i R ~ ^? R 

IIIIIIU Mil rx _i.O 


f-f m Cpi a"Ta n A rYC^tn A n cTccTf 
lli 1 1 > — 'd a i ay /-m_-lx_j uy rAy i i u 


7*3 


4*3 
tj 


mmi i-miR- 9QD 
iiiiiiu iinrx £-zj\j 


a a a Aa nTn pm Prrm Pat'Ani'Xi'n An 
aaanay i y v_i i i i v_-a tr^y u i ty /*y 


7S 


z? 


IIIIIIU Illlrx -J yJ 


n Pi r a m Pa r A a a Citn a a r a m Pt+r 


7R 


_j __. 


mmti-miR-9Q1 -^n 

IIIIIIU Illlrx c- _7 -L 


afnanAnnR r r~Trr A pfTtn Arn 
Qvjayr\y y xjll I ulmvjI i i*y aa Ly 


77 


4fi 

*T"U 


iiiiiiu illlrx _u _v _c 


a c A ct m Pa a A a r* m Prn f-i rn ra m Pt"f 

av_.rAx.Li | i v_. cj ur\a L. I 1 1 v_.Ly vj i_y xj v_a i i i « — ■ L L 


Rn 

ou 


•_>•_/ 


mmi i -m iR-7Q7- E ^n 
iiiiiiu iiii rx tL. £~ -Jyj 


pa a Aan AnrmPrrmPanTtftnant" 

Laar\ayr\yLl l iv^v^d 1 1 * .cj y i LLvjay l 


76 




m m 1 1 — m ! R — 7Q "3 
IIIIIIU Illlrx __._7_3 


amParTarAaamPfrTnrf^nrArr 

CI 1 1 ILvOL I dLndal 1 IV_^Lv_. 1 y X.O y L,rAv_L 




*^n 


mmi i - m i R - 9 Q4 
Mllliu Illlrx £.zj s -\ 


arAramPaaAani^fiaAnrArrTf" 

dLMLdl 1 |\^ddr\dyvjydr\yLr\LL 1 L 


7"^ 


7R 


mmi i-miR-9Q ^ 
IIIIIIU Illlrx <cr?J 


pina mPt*pA?i^i Anf*An "l"AripApt""ri" 
ayai i iv_.LLr\aar\yLr\y ir\yLr\LL I l 


70 


44 


m mi i-miR «.?Qfi 
IIIIIIU Illlrx £.^p\3 


n p A n n A f" 1*1^ a» n n n n n m Pr rt* 
aLnyyMLLVJdyvjyyvjyy 1 1 il_<l>l>l 


QQ 
OO 


4R 

T'O 


mmi i — m i R — 7Q7 
IIIIIIU 1 1 1 1 rx __. _7 I 


rAi nmParAirinfiP arAraTarAi 

x.rAl.y 1 1 IL_av_/-\Ly 1 1 IV^dLnLd 1 CIL»rAL 


7^ 


41 


mmi i -miR-9QR 
IIIIIIU 1 1 llrx ^jO 


nPJaai^aamPanmPrrTrrTriPIrr 
yoaaxiadi 1 iv_-ay 1 1 il_.i_.i_ i l»l. i l-wul 


R7 




mmi i -m i R -7 QQ 

1 1 1 1 1 1 U 1 1 1 1 rx <Lz>Z? 


aTntAtriTnn^ar^Inf'AaamPra 
a i y LAALy i yy vjdL-vjy Lr\ddi i tLyLd 


sn 

ou 


_j 


mmi i — m iR — 7Qa 
IIIIIIU Illlrx tCzj a 


a a m Cm A tt*Tpa a fPlnfPipfa 

□ Ql 1 1 X_.v_.yAA LL 1 LdudLuy LDLLQ 


7S 


43 


rnmu-miR-29b 

1 1 1 1 1 1 \A 1 I ■ I ■ X *S %-J 


a a m Ca cTg aTttm Caa Atg Gtg m Cta 


71 


47 


mmu-miR-29c 


a mCcg AttTca AatGgtG cta 


71 


47 


mmu-miR-300 


g Aa g Ag a G ctTg cm CctTg cAta 


77 


35 


mmu-miR-301 


g ctTtg Aca Ata m CtaTtg m Ca cTg 


70 


36 


mmu-miR-302 


tc Acc Aa a AcaTg g Aa g m Ca cTt a 


72 


25 


mmu-miR-30a-3p 


gctGcaAacAtcmCgamCtgAaag 


74 : 


28 
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Hrooe name 


proDe sequence ^t> -3 j 


Calc Tm 

op 


Self-corn plem. 
score 


mmu miK** jua op 


c i icmLag i cgAggAtg I tXAca 


/ O 




iniTILI 1 IIIK jUU 


age i gaotg 1 agbaLbu 1 aca 


71 


"3 T i 


rnmu rnirs. w juc 


g n lULyrtCjaoLy 1 agoaLott 1 aca 


/ o 


JJ 




cllii i^cdoLcoggoatoLL 1 aca 


7fi 




i nrnu 11 iirvout: 


LCi I iv—dy 1 LaMyyMLg I LLMCd 




JU 


m m 1 1 — m i D-TflD^ 

rnmu i nirs. jUc 


CLy 1 daMLd 1 CCOdC 1 ydMdy 


03 


97 


inmu iiurx jjl 


nan m PfaTn nm r" a n m (~af" m f'rrr^ rrY 
Cay 1 1 iv_.Ld I y ui I iv_dy I I l^a LI I iclloccl 


7Q 


JO 


m mi i— mi R — "37 
1 II 1 11 U 1 11 1 in j 


nraA pKT~a nTa aTn ff""; na A "ha 
ytdMLL l dy l da I y LoCdMLd 


Oj 


A1 


mmi i-miR~"3 70 


L 1 Cg 1 1 IC-CC 1 CLI l ICddl N CLLMyt 1 LLL 


ou 




mmi i-miR-^99-' : ?n 


f n fTn n A n rf"" nf-TnaTnfT-H 
Lg l i g c/-\g co l*l i cd i y l i l 


74. 


H-O 


mmi f— miD-^O "} _ 

rnrnu rriirv Dyj 


irrAaafl naTn a A Wr^r^C^r^n 
LCCMdaMCd 1 ydMLLLDCLvJCLy 


71 
/ J. 


4.n 


mmi i.mi P _ "3 "? "3 
1 I1II1U U Mix Jt. J 


an AnnTrnArrf^fnTaaTni'^r 

ag/-\gg i cgMccoLg l aa i gnoc 


fin 


*+D 


rnrnu rni k-oz^ jp 


ccAgcMgcAcc i ggogcAgtvag 


yz 




rv» mi i „ m i D _Q"")4 ET 

ITl IT1U 111 1 K op 


CMCcMaLoccii iCLdogyodibcg 


oo 




m mu -mi k-j *c d 


aca m cumc to d g in ca cm cia m c id u g 


7P 




mmu-miK- jzd 


a nf*f*^n a l^n a A n n l^nnm ( ' a n A /~t /~i 

acLVjgavaga/\gg\accmc-agMgg 


C50 




mmi i-miR-^9R 

rnrnu iiii rx j z o 


a y « /Ay y w L-a a y /-\y y o L-L-/-\g 


87 
o / 


"31 


m m i i-miD-T) Q 

rnrnu iiii t\-jzy 


a A a a A n nTfa/^rfCnnTnt-Cff 
dMddMgg 1 tdvaCLVjgg 1 gLVjLL 


7^ 


jZ 


mmi i-mi D„'2'2 
IlllIlU Illlrv jj 


r- Aaf(^ra A rfAra AfnimPar 
CrAd LOLdr\LLr\Ldr\Ly 1 1 IV^dL 


oo 


"30 


mmi i-miR-"3*3n 
1 1 II 11U 1 1 llrv jjU 


li i i\^<Lv. i y i-rAy y 1 1 iv^ei^ i y lvj\_l i Ly v. 


oo 




iiiiiiu iiiirv jj-l 


L 1 L*LAAy y n\Ld vjy v-i i i^tdvjyyut 




R1 


m mi i.mi R ~ "3 *3 ""C 
ITIIFIU Ullrv. ~ j j j 


a m f^a f*'Tt*t"XnnTt"aT'"hn m r^i"nT"i*n a 
d 1 1 i^d l i ll i L.y i Ld i Ly 1 1 ii_«ll. i Ly d 


fi7 


7fi 


m mi i«mi D_T^7 
jnUJUUlJrvjj / 


aaa^nr AfrAtaTanCanmPfn A a 
dddvuy CMLCMLd J ay \D&y 1 1 ICLyMcJ 


74. 


oj 


mmi umiP _"3"3J3 

rnmu r mix -jjo 


fpa Ana A a aTna m f"*t"n AtnmPfn^a 
LCdMCdMdd 1 Cd 1 1 ICAyMLy 1 1 ILtyod 


7"^ 


"3 "3 
j j 


m m i i - m i D.TOQ 


irt A n rTrrTn n A n n A ra^nn a 

igMgc i cc i gg/AggMCdogga 


Oj 


47 




n n nT af Aaa^faA i-i-fZ a n A nn m a 

ggc i dtMaaoLdMCLodgMcy od 


77 


"34. 


»-vi rvi i i _rvi i D 1 


amcigACCbdCiTicgaiTiccgALCod 


O^f 


"^"3 
D j 


mmu-miK- J^fZ 


y acogg I gec^ac I lc i gLvatgAya 


OZ 


•3/1 
J^ 


m m u - m i k~ j^h- 


amcag i caogc i tiogc i agAtca 


7Q 

/y 


e;"3 
j j 


iiiiiiu iiii r\ j j 


n r Art* ft n a m (^fa n a Cntr* Ao ra 


83 


43 


mmu-miR-346 


agaGgcAggmCacTcgGgcAgamCa 


91 


38 


mmu-miR-34a 


aamCaamCcaGctAagAcamCtgmCca 


80 


27 


mmu-miR-34b 


ca aTca Get Aa tTa cActGccTa 


71 


40 


mmu-miR-34c 


g cAa t m Ca g m Cta Act Aca m Ct g m Cct 


76 


31 


mmu-miR-350 


tgaAagTgtAtgGgcTttGtgAa 


73 


42 
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88 



Probe name 


Probe sequence (S'-S 1 ) 


Calc Tm 

or 


Self-complem. 
score 


m mu-m i k- o o jl 


ca g o cr. m L-a a Ag g o ct m L.ct m ca g oga 




oy 


m m u - m i R- 361 


gTa cmCccTg g Ag aTtcTg aTa a 


/ O 


oo 
zy 


mmu~miR~370 


aAccAggTtcmCacmCccAgcAggc 


oO 


O^ 


mmu-miR-375 


tcAcgmCgaGccGaamCgaAcaAa 




oy 


mmu-miK- J /oa 


acg i ggALL i tcmL-tc i acvaat 


/ 1 


/I 7 


rnmu-miK~j /dd 


aAag i ggAtg i tcmL-LC i atvjat 


/u 


oy 


m mu itm k-o / / 


acAaaAgt i gcrnLxc i gtoigAt 


/ o 


^fo 


m m u - m i R- 378 


a m Ca cAg g AccTg g Ag t m Ca g G a g 




Ol 


iTi mi u rn i k~ jj /y 


ccuAcg i TX-mL.arAgimci.amt~.ca 


/ Z 


OO 


rniTiu rniK JoU op 


-a /-i A •H/"! - ! - /'! A or'Afa mf^a mPal*a 

aayAty 1 ggACCAtarri^tarn^aLa 


oy 


/1Q 

^y 


m m u ~ m i k~ j ou ~o p 


y-i iv\ (~* r\ A 4-/-1 1 I a4*^T!n4"m / ' ^ ^» ryi^r'a 

grriLgcMiy i tc i aLogun^aarnv^ca 


«n 
ou 


i 


m m u - m i k~oo i 


arnLagMy av^CL i gcrn^CL i giAta 


/ D 


-57 

o / 


niTiu rniK joz 


cgaAtcmv^acmL-aCoaamL-aamL-ixc 




ZO 


mmi i.miD QQO 

mITlU rniK jo j 


a g c m l- a c Ag z m a c m l t m l- tgAtcu 


/D 


ZO 


m m u - m i k- o o h 


tougAacAat i tc i agoaau 




H-O 


mmu-miR-409 


aAggGgtTcamCcgAgcAacAttc 


oU 


00 


mmu-rniK-^f iu 


aacAggrnL.ca i ctotg i ta i an. 


/U 


on 

oy 


mmu-miR-411 


actvjagogt i ag i ggACCotg 1 1 


oU 




mmu-miR-412 


acgoctAgL^gaiTiL-caogLoaavjL 


OO 


Oo 


rriniu rn IK- h-z 3 


ggrncggAcarncgarncac i ccrncgat 


OJ 


'H-O 


m m u m i k / 


o im o 3 A o 4* nr^ o /•"< 1 /n 1 '/-+ I /™»/^ ra 

CaalTlL.ddMaLrMUaL 1 ay 1 CU 1 CL.a 


oy 


OU 


m m u - m i k / □ 


aarnL-aaAaLrnL-acAag i ct i cca 


DO 




m m i i _ m i D Q 


Crtldli IV^dy 1 1 Iv^Laoa L/-\dL.f I (Ladrtyd 


/ u 


o*+ 


in rn u rn i k y 


ac i Ltiii^yy i ta i cuMyL. i ita 


fie: 


97 
z/ 


iTirnu iiiiK yz 


cay oLLuy y ALdMy tocaAta 


7Q 


ZO 


m m u - m i K-y o 


clacc i gcAcgAacAgcAct i tg 


77 
/ / 


o± 


mrnu-rniK-yo 


aocaAaaAtg i gc 1 ag i gcrnv^aaa 


/ O 


•DO 

OO 


m m u - m i k- y o 


aAcaALamL.aarnL.tLACtAcc i ca 


£L7 
O / 


1 7 

1 / 


mmu-miR-99a 


acAagAtct^ga I ctAcgogt 


"7 "7 


4U 


rv» rm i i _ m iD_QQn 

rnrnu 1 1 iir\ y y u 


cy CAay vuLCoyt i CLAcy og ty 


oz 


H-Z 


osa-miR156a 


gtgmCtcActmCtcTtcTgtmCa 


71 


25 


osa-miR156b 


gtgmCtcActmCtcTtcTgtmCa 


71 


25 


osa-miR156c 


gtgmCtcActmCtcTtcTgtmCa 


71 


25 


osa-miR156d 


gtgmCtcActmCtcTtcTgtmCa 


71 


25 


osa~miR156e 


gtgmCtcActmCtcTtcTgtmCa 


71 


25 
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rrooe name 


rrooe sequence -o j 


Calc Tm 
or 


aeir -compietn. 

crnf o 


nca — miRI *^fi"F 


y Ly 1 1 lV_LL.r\L-Ll I IV_LL 1 LL. 1 y LI 1 1 \—>Cl 


71 


9"^ 


nca-mi'D1 ^ fin 


y Ly 1 1 IL_LL-r\L.LI 1 IL_LL 1 LL I y LI 1 IV^d 


71 


9^ 


nca-miD1 ^fih 


y Ly 1 1 IV^LWALLI 1 IV—LL 1 LL. 1 y LI 1 1 v_d 


71 


9R 


Obd miKlDul 


dirt m C*^rr A /~t" m f^i-Tt" rTn -f- m P"*a 

y Ly ii i v^LCML-Li riv-'LL. i ll i gLrriL-d 


71 


9^ 


Obd~rnir\X DOJ 


y Ly I lILwH-MLAI Mv_,LL. 1 LU 1 g LlTIL-id 


71 

/ X 


or 
ZD 


Aca~miD1 ^> fi i/ - 
Oba ITIIK1DOK 


•friTVt pT"pf" m f > fvTpi*"Tpf*f^f /■•a 
Ly 1 y L> 1 L.LI 1 IL-.LL. 1 L>L 1 L-LvDLCd 


79 


91 
ZX 


uba riiir\.XDOi 


Ld 1 y L- 1 Ldl 1 H—.LL. 1 UL 1 L-LoLL.y 


71 

/ X 


1 7 
X / 


Ubd rnir\XD:7d 


/"•a nAn r*Tppm n"f"m Pa aTppA ra 
LaLJnLJL 1 L-L-l I IL-.LLI 1 ll~*dd 1 LLndd 


7? 


DO 


Obd ITllKlDy D 


CdyMQC 1 L.CII iL^LtiriL^da 1 CCMdd 


7*^ 


JU 


Ubd rnir\j.jr/v- 


fnn/irirTrrmPttmr a a Trr- A a f~ 
Ly yrAyL- 1 LLI 1 IV^LLI 1 IVw-dd 1 LLndL 


74 


4fi 

T-O 


Ubd rillr\.Xj:7U 


L«y y p\y l» 1 n_i i i v_>lli i iv^dd 1 L.Lr-\a l 


7^ 


H-O 


nca- miP1 ^Qia 


annAn rTccxw Cttm Pa aTpp A a f* 
dy y p\y l- 1 uli i iv^lli i iuad i l^aau l 


74 


4fi 


nca-miP 1 ^Qf 


r a nAn rTrrmPthm Pa aTrr A a n 
Ld y A-\y L- I lli 1 1 \ — . lli I iLdd l LLndy 


79 


JU 


Ubd 1 I 1 1 rXJ. UUCl 


f*n n m Pa f A pa fiJ n ct A n pm Pa n fit pa 
Ly y 1 1 iv>aLrAi_dVjyy/-\y ^.i i i^dyuLd 


OJ 


4Q 


Ubd [IHMDUU 


Ly y 1 1 iLrfdinLdoy y*y ' iL*dyvjLd 


Qcr 


4Q 


Ubd rTur\.xuuL. 


frt n m P"a ■f-A raPJnn A rr r*m P^a n fil r*a 
Ly y 1 1 iL*dLr\Ld\jyy/-\yLi t iLvdyuLd 


qc: 


4Q 


r»ca — miR1 fiHH 
Ubd i 1 1 1 rv J. v_j u u 


t*n n m Pa Y A pa P n n An p m Pa n fii pa 
Lyy 1 1 iL<di.r\Ldvjyyr\yLi i iv_dy oud 




4Q 


obd miKioue 


oy y i iiv— dLMudoy yr\y uiri^dy otd 


OJ 


4"R 


ubd mi ki our 


LLjoLd i LCMy y ody ri iL^L-dvjy Ld 


OH 


fin 

OU 


obd rnirs.j.o<£d 


LLyodLoLdudyoLi i dLinv^yd 


7*3 


94 
jH 


nca»miD 1 f^T K 
Obd ITIIMD^D 


LLyodioLdoaycLL I dLMi\_*yd 


7fi 
/ o 


DO 


nca- mtP1 fi4a 
Ubd 1 1 11 rs.X U*^d 


irt p A rrtTn p m Prf/^rhTrf" m Pra 

LyL-rAL.y I yLI 1 IL_*L<LVJjL*L 1 L-LI 1 IL^L-d 




4fi 

'TU 


nca-miD1 C/1 h 
Obd ITllrs.XO'+U 


Yn r- A rnTn m P^r>f*r^ rfTrfm Pra 
Ly LnLLJ 1 y L-l I ILLLOLL 1 LAI 1 Iv^Ud 


R9 


4fi 


nca-miR1 fi4p 


f(nramPnt'ArrmPt'nmP^mPfrmPa 






nca- m i P 1 fi4H 
Ubd I I 1 1 r\.X U'-rLJ 


a n r ArnTn r mPri"(n rfTrfrn Pra 

ay l_rAL-y 1 yLI 1 IV_-L.LV_JL.L 1 L^LI I |V_L-a 




47 


nca- m } P 1 fizlo 
uba iinr\xuT , c 


rhrArnTHrmPrffHrhTrtrnP pa 

LLLrALy 1 yLI 1 IL/LLULl 1 LLI 1 ILLQ 


80 


36 


nca. m j P "1 fi fi a 
Ubd llllrxiUOd 


nPnnAa f-p2 aap, rrTn nTrrP a 
y yndLuddOLL 1 yy 1 L-LVJa 


R4 


99 


Obd "ill I rxXOOu 


nPnn A afPaaPrrTnnTrrPa 
y uyyMdLL!idaoL.L I yy I C>C>L3d 




99 
DD 


nca- m i P 1 fi fi /~< 
Obd ITllrxXOOL 


nf^nn A ai-f^ aaP rrTn nTr^r^f^ a 

y oy yMdLodaoLL I yy i LLud 


R4 
ot 


99 


Ubd 1 1 II rxiuuu 




84 


99 
j -j 


osa-miR166e 


gGggAatGaaGccTggTccGa 


84 


33 


osa~miR166f 


gGggAatGaaGccTggTccGa 


84 


33 


osa-miR166g 


gAggAatGaaGccTggTccGa 


80 


29 


osa~miR166h 


gAggAatGaaGccTggTccGa 


80 


29 


osa-miR166i 


gAggAatGaaGccTgaTccGa 


78 


29 
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rruDG name 


rrODe sequence ^3 -o j 


Calc Tm 

or 
v< 


oeir-compiem. 

crnro 
VJ 1 c 


Uoa || UrvXLJvJj 


y/-\yyr\aLV3udOLL i yd I v-.L.v!3d 


/ o 




nca-miD1 (~\f-\\s 


a^nn Afffl a a fl r rTn nTr r a 
dvjyynLLvjaauuL i yy i Ltod 




^7 


nc3-miR "i f^f^l 
Uoa tiurvXVJVJi 


a fJ n n A f*t*fl a 3 a p rTn nTp r a 
a vjj y y aal lv_j o cj vjj v_l« i yy i v_.l<lj ci 


OJ 


"37 


uoa 1 1 1 1 rs. j. vj / a 


Lnya i v-ci i y v- i y y 1 1 iv_dy 1 1 1 v^lli i i v^a 


7Q 


^1 
jj 


Pica-miR1 fi7h 

\Jzj& 1 1 1 1 rvx \J / u 


Lnya i v^ci i y v— i yyiiiv^dyiiiv^LLiiiv^d 


7Q 




n^a-mi P 1 fi7p 

usa 1 1 llrvX VJ / L» 


L/iya i irfd i y 1 yyiiiv-idyiiiv -< LLiJiv--d 


7Q 


o *j 


oca - m i R 1 fi7H 

Uou IlllrvXVJ/VJ 


pAnaTraTnrTnnrnranmPi'fniP a 
v—AAy ci i VrfCi i y v i y y 1 1 1 v >o y 1 1 1 \ , l l 1 1 1 v^ci 


80 




nca — m i R 1 f\~7 


v_r"\y a i VwCi i y v- i yy 1 1 iv— ay 1 1 iv_lli i iv_,a 


O L/ 


JJ 


nc3 - m i R 1 fi7f 
Ubct iiiirvxvj/i 


pAn aTraTn pT"n n m fan m f 1+ m fa 
Lnya i Vwd i y l. i y y 1 1 iv_,ay 1 1 iv_.lli i i v_,cj 


O VJ 


jj 


ncp-miR 1 G\1 r\ 
uoa MiirxJ-U/y 


p A n aTraTn rTn n m f a n mf H*mf a 
Lr\ya i L.d i y l i yyuiv_,dyiiiv^iLii i v^a 


Rn 

OVJ 


jj 


oca — m i R 1 A7h 
Uod illlrxJ-O/ll 


Lnyd i v-d i yui y y 1 1 iv_,ciy 1 1 iv_*lu i iv_d 


Rn 


jj 


Uocl IMIrx.XvJ/1 


rAnaTraTn rTnn mf an mf f*1*mf a 
c/-\y d i v-d i yL i yyiu y 1 1 1 v_> i l i i i v_- a 


Rn 


j j 


nca-miR1 fiQa 
Ubd IUIf\JLQOd 


n t* m f ncC^ a t* m f t"n m f a rm f a a f pn a 
y LI 1 iv^LLVjaLl l lv_-Ly l ! 1 Latl l lL-ddvjLya 


R9 


^R 

JO 


nca-miR 1 fiRh 
Uocl iiur\xvjou 


llv-i i iv^v-yr-vyv* i y v^/-\v^vw/-\dy 1 1 iv_*v^l 


R"^ 


J VJ 


Ubd ||||rxXvj:7d 


fr'fJ n p A a nTraTrrTfn fJ rH*n 
LLoyLndy i v-d i l-l* 1 lyvjLiy 


7R 


^rVJ 


oca- m i R 1 fiQh 

UOCI I 1 1 1 IXX VJ Z? u 


ppf-I n c Aa n~rpaTpp~Ti*n fiPl"n 
l-l-v_j y Lr\ay i v^d i v*i_ i Ly vjv-Ly 


79 


T"VJ 


nca-miR 1 fiQp 

Uoo II 1 1 IxX VJ »7L- 


Lwij wvciy i v^a i v-v- 1 i.y vjLty 


79 


40 


oca-miR 1 fiQH 

UjCI I l 1 1 ix. J. VJ z? LI 


ppfn n c A a t*T"paXpp"Tfn fi r1*a 

Vji_.v_j y v^/-\C4 l i ci i v_.*w- i Ly v_j v^lci 


76 


J J 


VJOd I 1 1 1 1\1 VJ37C 


rt~C^c\ c A a nTraTrrTfn fi fi*a 
LLoy v.r\ay i L<d i v^l> i Ly vjliq 


7R 


J J 




■ha n p A a nTTpaT'rT'T'i'n fl f^i*a 


74 


47 


nca~miR1 fiQn 


1" a (^i n c A a n Tr aTrrTffl r+ a 

La vjy ^.rAay i v^ci i \— 1 Ly vj l- lcj 


74 


47 


nca-m j D 1 fiQh 

U3CI 1 1 1 1 rx J. VJ ZJ \ 1 


LdvjyLndy i L*d i l^l, i Ly vjl>lci 


7fi 


41 


Udd 1 1 1 1 r\i vj 


r*a n r* A a nTraTrrTiri fi r*i*a 
LdoyLnay i Ld i v-l. i Ly v_JL>id 


7fi 

/ VJ 


41 


nca~miR1 fiQi 
uod 1 1 iirs.xvj;7j 


LuVjyLndy 1 Lyd i L.L. | Ly VJL-Ld 


7fi 

/ VJ 


41 


nca-miR 1 fiQk 
Uoa 1 1 1 1 r\ J. vj ~? rx 


rarinrAanTraTrrTfri^rfa 
LavayLnay i L»d 1 v-i_- 1 LyvjLLd 


7fi 

/ VJ 


41 

" X 


nca - m i R 1 fiQI 

VJOCJ I I 1 1 PvX VJ w7 l 


pa n p A a nTpaTppTiri fn r't'a 
LuVjyLrVdy i L>d i l»l« i Ly v_jl>lci 


7fi 

/ VJ 


41 

"T X 


Ubd II llrs.±OZ7l 1 1 


ra n r A a nTraTrrTfn f^pt-a 
LdvpyLndy i L.d i l.v- i Ly olw 


7fi 


41 


Uad 1 1 11 r\X VJ i?i 1 


f*a f^n^A a n Tra Tf"p"Tf*n f?pt*a 
Ldvuy v^/~\dy i Ld I ll> i LyvjLid 


71 

/ J. 


47 


Uoa 1 1 1 1 r\x \j j vj 


f*a n rAanTraTirTfrifn pt*a 
LdoyLndy i Ld i ll- i LyoLia 


71 


47 


nca-miR16Qn 

UJU I 1 1 1 1 \ XU ^ [J 


cca G pa A a tTtaTccTta Gcfa 


76 


52 


osa-miR169q 


caTg g Gca G tcTccTtg G eta 


75 


47 


osa-miR171a 


gAtaTtgGcgmCggmCtcAatmCa 


78 


54 


osa-miR171b 


g aTa tTg g m Ca cG g cTca Atca 


75 


46 


osa-miR171c 


gaTatTggmCacGgcTcaAtca 


75 


46 


osa-miR171d 


g aTatTg g m Ca cGg cTca Atca 


75 


46 
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Probe name 


Probe sequence (S'-S") 


Calc Tm 

°c 


Self-complem. 
score 


osa-miR171e 


gaTatTggmCacGgcTcaAtca 


75 


46 


osa-miR171f 


g aTa tTg g m Ca cG g cTca At ca 


75 


46 


osa-miR171g 


g aTa tTg g m CtcGg cTca mCctc 


78 


34 


osa-miR171h 


a gTg aTa tTg gTtcGg cTca c 


74 


34 


osa-miR172a 


atgmCagmCatmCatmCaaGatTct 


73 


45 


osa-miR172b 


aTg cAg c At c AtcAa g Att m Cc 


74 


39 


osa-miR172c 


gTg cAg cAtcAtcAa g Att m Ca 


74 


39 


osa-miR319a 


gggAgcAccmCttmCagTccAa 


78 


39 


osa~miR319b 


gggAgcAccmCttmCagTccAa 


—7 0 
78 


39 


osa~miR393 


gAtcAatCjcgAtcmcct 1 tgcpa 


74 


DO 


osa-miR393b 


agaTcaAtgmCgaTccmCttTgga 


73 


56 


osa-miR394 


gGagGtgGacAgaAtgmCcaa 


77 


29 


osa-miR395a 


g a gTtcm Cccm Ca a Ata mCtt m Ca c 


71 


23 


osa-miR395b 


g Ag tTccm CccAa a m CacTtcAc 


75 


28 


osa-miR395c 


gAgtTccmCccAagmCacTtcAc 


78 


28 


osa-miR395d 


gAgtTccmCccAaamCacTtcAc 


75 


28 


osa~miR395e 


gAg tTccm CccAa am CacTtcAc 


75 


28 


osa-miR395f 


gatTtcmCccmCaaAcg mCttmCac 


74 


22 


osa-miR395g 


gAg tTccm CccAa am CacTtcAc 


75 


28 


osa-miR395h 


gAgtTccm CccAa am CacTtcAc 


75 


28 


osa-miR395i 


gAg tTccm CccAa am CacTtcAc 


75 


28 


osa-miR395j 


gAgtTccmCccAaamCac 1 tcAc 


"7 IT 

7b 


28 


osa-miR395k 


gAgtTccm CccAa a m CacTtcAc 


75 


28 


osa-miR395l 


gAgtTccmCccAaamCac I tcAc 


75 


28 


osa~miR395m 


gAgtTccm CccAaamCacTtcAc 


75 


28 


osa-miR395n 


g Ag tTtcm CccAa a m Ca cTtcAc 


73 


35 


osa-miR395o 


gAgtTtcm CccAa am CacTtcAc 


73 


35 


osa-miR395p 


g a tTtcm Cccm Ca a Acg m Ctt m Ca c 


74 


22 


osa-miR395q 


gAgtTccTccAa am CacTtcAc 


72 


29 


osa~miR395r 


g Ag tTtc m CccAa a m Ca cTtcAc 


73 


35 


osa-miR395s 


gatTtcmCccmCaaAcgmCttmCac 


74 


22 


osa-miR396a 


ca gTtc Aa g Aa a G ctGtg G a a 


70 


35 


osa-miR396b 


ca gTt c Aa g Aa a GctGtg G a a 


70 


35 


osa-miR396c 


aagTtcAagAaaGctGtgGaa 


69 


24 


osa-miR397a 


caTca Acg mCtg m Ca cTca Atg a 


73 


39 
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Probe name 


Probe sequence (5"-3 f ) 


Calc Tm 

or 


Self-complem. 
score 


osa-miR397b 


caTcaAcgmCtgmCacTcaAtaa 


71 


35 


osa~miR398a 


aagGggTgamCctGagAacAca 


oO 


39 


osa-miR398b 


caGggGcgAccTgaGaamCaca 


o3 


43 


osa-miR399a 


c Ag g G ca Att m Ctc m CttTg g m Ca 


78 


48 


osa~miR399b 


c Ag g G ca Att m Ctcm CttTg g m Ca 


—70 

7o 


48 


osa-miR399c 


cAg g Gca Att m Ctcm CttTg g m Ca 


78 


48 


osa-miR399d 


caGggmCaam Ct cTccTtt G gca 


81 


39 


osa-miR399e 


cTg g G caAatm Ctcm CttTg g m Ca 


77 


41 


osa-miR399f 


cTggGcaAatmCtcmCttTggmCa 


77 


41 


osa~miR399g 


crnuggt3caAatrnctcmL.tt i ggmca 


on 


41 


osa~miR399h 


cTg g G ca Ag tm Ctcm CttTg gmCa 


on 
oO 


37 


osa-miRjyyi 


caGggmCagmCtcTccTttGgca 


Q Q 
OJ 


DO 


osa-miR399j 


taGggmCaamctcTccTttGgca 




•5 n 

39 


osa-miR399k 


cggGgcAaa 1 ttmCctTtgGca 


7b 


53 


osa-miR408 


gmCcaGggAagAggmCagTgcAg 


88 


35 


osa-miR413 


gtgmCagAacAagTgaAacTag 


70 


24 


osa-miR414 


gGacGatGatGatGagGatGa 


77 


21 


osa-miR415 


ct g m CtcTg cTt cTg tTctGtt 


71 


19 


osa-miR416 


tg Aa c Ag tGta m Cg g Acg Aa ca 


75 


42 


osa-miR417 


tg G aa m Caa Attm Ca cTa cAttc 


66 


26 


osa-miR418 


cgTcaTttmCatmCatmCacAtta 


67 


16 


osa-miR419 


caamCatmCgtmCagmCatTcaTca 


74 


18 


osa~miR42U 


atcAtt I ccGtg AttAat I ta 




32 


osa-miR42b 


c g t Aa g G a c Aa a m Ctt m Cca Aa a 


by 


jl 


rno-Iet-7a 


aamCtaTacAacmCtamCtamCctmCa 


—?r\ i 
/U 


lb 


rno-Iet-7b 


a a m Cca m Ca cAa cm Cta m Cta m Cct m Ca 


—7 —7 


6 


rno-let-7c 


aamCcaTacAacmCtamCtamCctrnCa 


74 


11 


rno-let-7d 


a ctAtg mCa a m Cct ActAccTct 


71 


24 


rno-let~7d* 


a g Aa a G g c Ag c Ag gTcgTa t Ag 


79 


23 


rno-Iet-7e 


a ct Ata m Ca a m Cctm CctA ccTca 


/l 


■1 ez. 

lb 


rno~let-7f 


a a m CtaTa cAa t m Cta m Cta m Cct m Ca 


67 


16 


rno-let-7i 


a m Ca g m Ca c Aa a m Cta m Cta m Cctm Ca 


76 


18 


rno-miR-100 


ca cAa gTt cGg aTct Acg G g tt 


77 


38 


rno-miR-101 


cttmCagTtaTcamCagTacTgta 


68 


54 


rno-miR-lOlb 


cttmCagmCtaTcamCagTacTgta 


70 


54 
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rruDe name 


rrODe sequence j 


Calc Tm 
°C 


Self-complem. 

crnro 


rnn-miR-1 O "3 
l l iu till rx. x\JJ 


Li i ix-dLrAyui i iVwULV-jicii i iv_dd i y U 1 yLL 


ou 




rnn-m i R - 1 Plfih 

1 1 IU Jill IX 


a trTn r A r t*Pi 1*r A n r A r t"Tf*a 

aLL 1 y UrAULLj LL*rty L.r\L.L 1 LCJ 


77 




rnn-miR-1 Pi 7 

1 1 IU 1 1 1 1 lx X\J / 


r r An rm frrfira m Pa aTn rTn rf 
Lv-jau^\yui i i\-ui.vjLai i iv-aa i y i— i y ll 


80 


U«J 


rnn-miR-1 Da 
i I iu 1 1 1 irx A. Ud 


u.r\udr\dL i uy vjcili i il-loi i iL-ayuyi.a 


74 


^7 


rnn-m i R - 1 Oh 
i i iu 1 1 1 i rx jl \j u 


a ra m f^a a Attm f^n nThrTa rA nnn 
cjv_.cn 1 1 \ iu ci/\i. li 1 1 v — . y y i lu i OLr\y y y 


73 


77 


rnn-m i R - 1 99a 

1 1 IU llllrx 


arAaamrarmrafTntmrarArtmrra 
ci LMad 1 1 iL^aui 1 l v_*a l i y Ll I lv_dL./-\L.Ll I I v_.L.a 


7R 


95 


mn-miD-1 94a 
1 l IU llllrx -L Z.'-ra 


Ly y 1 1 iv-jCjl i loi i iv_*uy 1 1 iv_y loll i Lad 


RD 
ou 


HO 


rnn-mi'R-1 95a 
I I IU 1 1 1 Irx l<ija 


rAra(^nt , TaaAnn^fnTra(^nna 
v-/-\L^avjiy l i dd/-\y y l_j ll. i Lauyya 


7Q 






LL.cn [lL.aaOLLnyyol.L 1 Lduyyd 


77 


JJ 


mn-m iR - 1 9fi 
niU llllrx 1ZD 


n r At*t* A 1*h A r f m P a rCl n f A rn a 

y U/-\LLA\LLr\L.Ll 1 1 LuLVjy LnLy d 


71 


95 


rnn-miR- 1 9A* 

rnu iiiirx i.z.D 


nn mPnf ArrA a a Ani"Aai*Aafn 
L-y 1 1 IV-^y LnLLr\ddr\y LMd Lnd Ly 


DO 


9fi 


mn-m i R - 1 97 

1 1 IU 1 11 1 rx _L *C / 


anrmPaa(n^mPanArn(^armrrna 
dyLi 1 I \_.ci cj v_i l>l i 1 iv_,ayr\L.y oa li i IL-Lya 


R1 


54 


rnn-m iR- 1 9fta 
l 1 IU llllrx iilOa 


aaAanAnamrrnfivt'rnrarTni'fia 


77 


47 


rnn-m iR - 1 98h 

I I IU llllrx IcUU 


naAan AnamPrn(^tfmParTnt*(na 
y arAciy *\y o 1 1 iv— »uy \_jlli i ivql i y lvjcj 


78 


47 


rnn-miR-1 2Q j 

I I IU llllrx JL _7 


anrAanmrrrAfiamfrfimraaAaan 


RO 

ou 


21 


rnn-miR-1 9Q* 

1 l IU 1 1 1 1 IX X £- -7 


aTn rThtT t"n Ci n nTa a Ci n n m Pt*t" 
a i y l> i l l i uy vj y y i a a y y 1 1 1 v_- l l 


78 
/ u 


37 


rnn-miR-1 ^Oa 

1 1 IU llllrx 


aTn r m Pr t*Tt+ A a r A t"t*f^ ra m Pf*n 


74 


42 


rnn-miR-1 *30h 
l l IU llllrx xo\J\J 


aTn r m PrrTt r Arr Ar+f^ ra mPrn 

CJ 1 y L.I 1 IL«LL 1 LL./-\LL/"\LLLjL,CI 1 1 iv>iy 


7R 


^4 


I I IU I 1 1 1 rx JLJ£ 


rn A rr A r n rt* f^ha a rTn rT a 

LynLLMLy OULLlILdOdL. 1 y L 1 d 


7fi 


to 


1 1 IU llllrx 1 J Jd 


arAnrTnnTrn Aanfnnn Ann A a 
du/Ayu i yy i Ly/-\dy oy ynLLna 


R7 


41 


1 1 IU 1 1 1 1 rx iJt 


ccrr\ PtrTnnTra ArrAnrmf ana 

UUI 1 lv_*LU 1 y y 1 UdrAL.L-r"\y Ll 1 IL-aLa 


~7~7 


57 


rnn-miR-1 "3E»a 
I I IU I I llr\ XJJd 


tramParAnnAarAaaAanmPraTa 
llci 1 1 1 L-ci LrAy y /-\a L/-\ciarAciy 1 1 1 v_l.ci i a 


AO 

\JZJ 


99 


rnn-miR-1 "35h ' 

II IU II Mix IjjU j 


rarAfrannaAfnAaaAnrmPaha 
LaLMLdoy ar\Ly r\aar\y l-i i luaia 


7D 
/ u 


99 i 


rnn-miR-1 "3n" 
l I iu lilt rx jl ju 


t*r r A rr A rr A a a A r a A a fCn n a f* 

LL-L^/~\LL^CALL-rAa Cl AAL^arAa LVJ3y a v_J L 


71 


75 


rnn-miR-1 "37 
iiiuiiiirx±^)/ 


rTa rPI rnTatTrrTa a ("^ r a A fra 

L. 1 CILVJLy 1 uL 1 LL 1 davJLattLu 


fiR 
uo 


4R 


rnn-miR-1 "3R 
i i iu 1 1 1 1 rx x ju 


aatTrannPaarnParmPaornPI' 


70 


24 


rnn-miR-1 *3Q 
l l IU 1 1 1 irx ± — > 


a a r A r nTn r A r f* Pi i*a a 


75 


42 ' 


rnn-miR-1 4fl 

I l IU llllrx itvj 


rrArrAtaPInnTflaAarmParf 

ULrAL«L«rALCix_jy y i aunaLi I il^cil>l 


71 


43 


rnn-miR-1 40* 
1 1 IU llllrx J.*-rU 


tntrn PrnTn nTtrTa r m Cr t" (ntnG ta 
Ly li i iL^uy i y y i lu i qli i i v_.l.lvci Ly v_j lci 


RP) 
ou 


50 


rno-miR-141 


cmCatmCttTacmCagAcaGtgTta 


70 


33 


rno-miR-142-3p 


tmCcaTaaAgtAggAaamCacTaca 


72 


29 


rno-miR-142-5p 


gtaGtg mCttTctActTtaTg 


63 


36 


rno-miR-143 


tGagmCtamCagTgcTtcAtcTca 


75 


56 


rno-miR-144 


ctaGtamCatmCatmCtaTacTgta 


64 


37 


rno-miR-145 


aAggGatTccTggGaaAacTggAc 


79 


50 
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Krooe name 


proDe sequence -o ^ 


caic i m 

op 


Self -com plem - 
score 


f no riiiK iH-o 


-a Arrmrafflna AHrnPanTlrTra 
dMCLI IIL-dLoy cJMLLl 1 Ix-dCJ 1 it- 1 Ca 


/ O 


A A. 


rnn.m i D ~ 1 / Rh 
I IIU lllIK It-OU 


dCdndy 1 LL- I y LVjdLVJLalTILLy a 


79 


OQ 


r no mirx lou 


CdL 1 y y I aL,/-\ay oy l i y go ay a 


7P 




1 HO IHI rX~ 1 Jl 


cr 1 1 Li-Ma yoay r i iv— l. liti i—ay i cc/AyL 


78 
/ o 




rnn~m i R - 1 *^1 * 

IIIU II IliX 1J1 


r a rTa n A pf*fnt"n An pTmTrn a 

LdL 1 ay/-\L.LL3 Ly r-\y L, I L.L* 1 lljo 


74- 


4.9 


rnn-m i P - 1 R9 


rrrt Ccz* A n rTrrP^ ir A rn m P""a rTn a 


7R 
/ o 


"^ft 


rnn-miR-1 

l l IU 1 MlrX X 


n-a 1 1 i^ll i Ly i y a 1 1 iv— .La i y Lr\a 


uo 




i i iu i 1 nrx d. ^j'-t 


lvj a a y Lr\a Lr\uy vj a Lnati 1 1 v*ta 


/ o 


4.P) 


i I IO MllrX"*± ou 


rn r A a a m PraTn aTn r rf CZ r+a 
ty Lrtda 1 1 iv_>L«a I y a I y luLLuLLd 


74. 


JO 


rnr\-miD-1 ft 
1 MO 1 1 IliX xO 


rri m C~* r a A faTH A rnTn rTn rTa 
L.y 1 1 iv— L-arAia i LL/-\L.y i y l> i y l. i a 


74. 




rnr»~miD-1 7 
r i iu rnirx ± / 


aLAMLA- 1 yL^ML>LOLar\yL./-\LyL 1 Ly 


74. 


jj 


i no 1 I 11 fx xo 


rarmP > rn mrarTan Arn mParmrtta 
La li i iLwLy 1 1 1 v^aL i ay r-vty 1 1 lv—ad 1 1 v_LLa 


71 

/ X 


4.n 


I IIO illlrv lO xa 


arTra m Prn A ra^rnT^ A arPm*t* 
dl 1 L.CJI 1 IL-LynLdOLy ( LyMaLOLL 


77 


4.Q 


rnn-miP- 1 R1 h 
1 MO Hllrv JLOxU 


rrrArr^arAnrAaf^aaTntt 
LLLMLLO a Lr\y Lrtd LO a a 1 yLL 


7R 
/ o 




rn r» - m i P — 1 Q 1 r* 

rnu iiiirx xozu 


amPirArr^arAnnT'rnAarnt'T 


7ft 

/ u 


JJ 


rno i mrx 100 


raP^rn AafTrhArrAni'PIrrAt'a 
LdULyMdL I l«.L/-\LAr\y LULLnLd 


7*3 




I I IU llllrx XO*T 


a pm P^rrTai*m P^a nTf-pTr rP^tp m P'a 
aLi i iv_l.l i an i iv>ay i ll> i l.l.\_jll«i i iv_*a 


76 

/ u 


9^ 


rnn-m i R - 1 P ^ 
I MU M nrx ±OZj 


nAarTnrmPHTrhmPi*rmPa 
yndL I y L-l 1 IV_^LL 1 L>LI 1 IV_*LLJ 1 1 v_>a 


70 
/ u 


97 


rnn-miR-1 Q ft 
IIIU Mil IX X O U 


aaf^rnmPaaAanrnan AatTrfTi*n 
aaov^L*! i iv^ddndyoaynaL I I Ly 


71 

/ X 




1 1 iu 1 Mirx xo / 


rfJnrTrirAarAraAnamParP^a 
LvjyL 1 yL/idLrtLdrvyfll 1 1 L^aL-vjja 




"^1 
J X 


rnn-miR-1 QO 
1 1 IU II llrx 17U 


armPf'aAt'aTai'mPaiaArflTai'mPa 
aLi i La/-\La i all 1 iLyddnLd i an 1 1 X-.a 


ft? 


^1 

sD X 


rnn-miD-1 Q1 
IIIU llllrx X^7X 


a n rTn pThrTn nf^a fTrri^hf n 
dyL i y l> i ll i yyodL i LLOLiy 


74. 


4.9 


i 1 1 u 1 1 ii rx 17^. 


n PI rff^hr A arTr aTan f^ir An 
yuLLOLLndL i L>a i dyoiLny 


7"^ 


4.ft 

TV 


rnn-miR-1 Q "3 
1 l IU 1 Mlrx i- _/ J 


r r Gl n n A r i*Tr n Ta n fn r r A n tf 
L.Loyy/-\L«L i Ly i ay OL-L-r-vy ll 


7ft 
/ u 


"^1 

J> X 


rno ri i irx lyt 


LLyLyML-a I yyMy l I yL- 1 yL I aca 


7R 


4.1 


I I IU 1 1 1 irx X27 -> 


n m C r*a A f*aTfi*m P fnTn rTn rTa 
y 1 1 lULdnLd 1 LLM IL^Ly 1 yL 1 yL. 1 d 


7"^ 


9P 


i*nn-miD-1 Qfta 


CCcJMCcJMCa 1 ydMdl 1 dLI 1 It—Let 


ft7 
u/ 


9H 
^O 


mn_miD_1 Qfth 

rno mi rx. j. you 


r mP^a 3 mP^a a mP^a>nfT^s>a Arl"ArrTa 


7^ 


97 


mr\ — miD — 1 QQa 

rno nil Kit? y a 


n a A rziPHni* An+rn P*l*ri A ar Arf*PI^nri 

g dMLavjyiMy LiriL-iyMdLttLLuyy 


7P 


4.P1 


rnn-miR-1 Qa 

IIIU 1 1 1 1 IX X J CI 


LI 1 1 y | LL 1 yLrVLuLJOL 1 Ly 1 1 lUaVtd 


72 


37 


rno-miR-19b 


t m Ca gTttTg cAtg GatTtg m Ca ca 


75 


34 


rno-miR-20 


ct AccTg cAct At a Ag cActTta 


70 


26 


rno-miR-20* ! 


tg t AagTg cTcgTa aTg cAgt 


74 


26 


rno-miR-200a 


a caTcgTta m Cca Ga cAg t Gtta 


72 


39 


rno-miR-200b 


gtcAtcAttAccAggmCagTatTa 


71 


31 



WO 2006/069584 



PCT/DK2005/000838 



95 



Probe name 


Probe sequence (5"-3") 


Calc Tm 
or 

L 


Self-corn pi em. 
score 


rno~niiK--zuuc 


ccAtcALtAccmL-ggmcag i at i a 


/ e t 


OQ 

oo 


rno-miK-zuo 


c I ag i gg i cc I aaAca I ttmL.ac 


CO 


Z J 


rno-rriiK--zu4 


a g g rn v_.a t Ag g Atg Aca Aa g o g a a 


/-> 


ZD 


rno-rniK-zuD 


caoaci cctjgtogaAtgAagvaa 


Q 1 


jy 


rno-rniK-zuo 


cca m Ca cActTccTta m Ca tTcca 


/o 


11 


t->m<-t miD 

rno-rniK-zuo 


acAagmL-tt i ttoCLmcgtrnuttAL 


"71 
/l 




rno rniK zi 


tmL-aaiTiL-aT.rriL.ag i CLuaiAagrnLxa 


/ Z 




rno-rniK-ziu 


iCAgcrnLgc i gLrnL-acAcgrTiL-acAg 


07 


DO 


rno-rTiiK-zi i 


a g g rri L.a a Ag g Atg Aca Aa g o g a a 


/ D 


1 P. 

lo 


rno-rniK-ziz 




ol 


"37 


rno rniK zi j 


r\ C2.\"^k m C~* -zi ~T~r- 3 A /—<-i Clll-r^fZl 3 +■ 

gotarriLaa i ca Atg oLCodLbyt 




£7 
O / 




ctocc i gtrriL-Lg i gcmL-.Ly rnL-cgt 


ol 




rno-miK-^iD 


camLag i tgrnccaoCtoagALt.a 


7>1 




rno-miK-zi / 


atrriL-caoLCAgL 1 cc i ga i gcAgia 


77 
/ / 




rno-rniK-zio 


acAtgottAga i caAgcAcaa 


7n 
/U 


/in 


rno-miK-ziy 


agAau i gct^tt i ggAcaAtca 


7n 
/U 


*3 C 

-J 


rno-rniK-zz 


a ca o 1 1 m utt m ua a m ctg o ca o ct t 


7/t 




rno-miR-zzi 


gAaamCccAgcAgamCaaTgtAgct 


oU 




rno-miK-zzz 


gaLnacniL.caLpTiaLacCAga i gtAgct 


on 
oU 


*3Q 
JO 


r-rtrt miD TT3 

rno-nurv-zz j 


gtogg i ac i tgAcaAac i gamLa 


7*3 




rno iriiK zja 


g vDadMLCiriv^CLvDy LMaLVjiyML 


/ D 


w> / 


r no-rnirv-z jd 


ggtAatmL-cc i ggrriLaa i gioai 


7£ 
/O 


"3P 

JO 


rno-rniK z^ 


c i gt i cc i gc i gaACtoagrnL-ca 


on 
C5U 


*3 ^ 


i no miK z j 


Lcavjacrnv_,gaoaCAag i ycAatg 


77 
/ / 


97 


rno-rniK-zoa 


gcrnL-ta i cc i ggAtLACt i gaa 


7n 
/u 


*3A 


rno-miK-zou 


aacrnL-ta i cc i gaALiAct i gaa 


Dj 


Zo 


rno-miK-z/a 


g cG g a ActTa g m Cca m CtgTg a a 


77 


*3 c: 

JD 


rno-miR-27b 


gcAgaActTagmCcamCtgTgaa 


~7A 

/4 


3 Q 
JO 


rno-miR-28 


ctmcaa 1 ag Actbtg Age 1 cc 1 1 


/J 


A O 


rno itiik zyu 


acictfAciy i gcr i iLccrrii_.ai.Myc i tyAy 


7^ 


9Q 

/j 


rno-miR-291-3p 


gGcamCacAaaGtgGaaGcamCttt 


78 


52 


rno~miR-291-5p 


a G a g Ag g GccTcc ActTtg Atg 


77 


46 


rno-miR-292-3p 


acActmCaaAacmCtgGcgGcamCtt 


80 


33 


rno-miR-292-5p 


ca a Aa g Ag cm Cccm Ca gTttG a g t 


76 


32 


rno-miR-296 


acAggAttGagGggGggmCcct 


88 


48 
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Probe name 


Probe sequence (B'-S 1 ) 


Calc Tm 

°c 


Self-complem. 
score 


rno-miR-297 


cAtg mCatAcaTgcAca mCatAcat 


74 


47 


rno-miR-298 


gGaaGaamCagmCccTccTctGcc 


82 


53 


rno-miR~299 


aTgtAtgTggGacGgtAaamCca 




35 


rno-miR-29a 


aamCcgAttTcaGatGgtGcta 


75 


43 


rno-miR-29b 


a a m Ca cTg aTttmCa a Atg Gtg mCta 


71 


47 


rno-miR-29c 


a m Ccg AttTca Aa tG g tG eta 


71 


47 


rno-miR-300 


gAagAgaGctTgcmCctTgcAta 


77 


35 


rno-miR-301 


a tG ctTt g Aca At a m Ct aTtg m Ca cTg 


72 


42 


rno-miR-30a~3p 


gctGcaAacAtcmCgamCtgAaag 


74 


28 


rno-miR-30a~5p 


cTtcm Ca gTcg Ag g AtgTtt Aca 


73 


31 


rno-miR-30b 


a g cTg a G tgTa g Ga tGttTa ca 


71 


33 


rno-miR-30c 


g mCtgAgaGtgTagGatGttTaca 


73 


33 


rno-miR-30d 


cttm CcaGtcGg g G atGttTa ca 


76 


44 


rno-miR-30e 


tcmCagTcaAgg AtgTtt Aca 


69 


30 


rno-miR-31 


cagmCtaTgcmCagmCatmCttGcct 


79 


38 


rno-miR-32 


g ca ActTa gTa aTg tG ca Ata 


65 


43 


rno-miR-320 


tTcg m CccTct m Ca a m CccAg cTttt 


80 


26 


rno-miR-322 


tg tTg cAg cG ctTcaTg tTt 


74 


48 


rno-miR-323 


agAggTcgAccGtgTaaTgtGc 


80 


46 


rno-miR-324-3p 


ccAg cAg cAccTg g G g c Ag tGg 


92 


41 


rno~miR-324-5p 


acAccAatGccmCtaGggGatGcg 


84 


54 


rno-miR-325 


acamCttActGagmCacmCtamCtaGg 


78 


42 


rno-m\R-326 


actGgaGgaAggGccmCagAgg 


86 


46 


rno-miR-327 


a ccm Ct cAtg m Cccm CtcAa g g 


76 


27 


rno-miR-328 


acGgaAggGcaGagAggGccAg 


87 


31 


rno-miR-329 


aAaaAggTtauctGgg I gtCatt 


75 


32 


rno-miR-33 


cAatGcaActAcaAtgmCac 


68 


30 


rno-miR-330 


tmCtcTgcAgg mCccTgtGctTtgc 


83 


52 


rno-miR-331 


tTctAggAtaGgcmCcaGggGc 


84 


51 


mm ^ v-lsx i n o o o 

rno~miR- 333 


aaaAgtAacTagmCacAccAc 


69 


24 


rno-miR-335 


a m Ca tTttTcgTt aTtg m CtcTtg a 


67 


26 


rno-miR-336 


aGacTagAtaTggAagGgtGa 


75 


28 


rno-miR-337 


a a a G g c Ate AtaTa g G a g m Ctg Aa 


74 


35 


rno-miR-338 


tea Aca Aa aTca m Ct g At g m Ct g G a 


73 


33 


rno-miR-339 


t g Ag cTccTg g Ag g Aca G g g a 


83 


47 
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Probe name 


KroDe sequence it* j 


Calc Tm 

or 


Self-complem. 
score 


rnu miK jtu 


yyc 1 d Lnd d u Ldnt Lo a gMty O a 


/ 




r n r\ — m i P — 3^ 1 
1 1 IU till rs. jtX 


a mPrn Arrfnarmrnamrrn Arpf^a 
a 1 1 1 v_,Ly rtLLvja^i 1 1 v»y a 1 1 1 ollj /-\L^oa 


o*+ 




rnn-m i R ~ 349 
i 1 iu 1 1 J I rx. 


n a pPJ n n"T"n pP! a WtrTn r t - nfina 
y aL-oy y i y v_\jj a l i ll- i y LOLy/-vyd 




34 


rnn-miR-34^ 

1 1 IU 1 1 1 1 rx JTJ 


frrf^ n n m Pa c A pn PI a n PI n a P a 
Li_L\_jy y i j i x-<a v^AAv^y vja y vny avja 


o / 


t-U 


rnn-miR-^44 


a m Pn nTra PI n pTrfP n rTan Ar pa 




fi3 


rnn— m i P — C 

rnu iiiirs. jt-j 


nrArfl^namrfa^nn/^trAnra 
ytMLLvpyai i i^LdoyyutCMyca 


R3 


d.3 


I I IU 1 1 II rx +j*-t\j 


a P a n P pa f^nrA pr m Pa n P rz* f^ara 
dv~Jdy uLooy l.aal.li i i^ayuLduaLa 


ou 


37 


rnn-miR-347 
1 1 iu 1 1 1 1 rs. j*t / 


tyyoLyMLU i iv_ay/-\yy vadL,d 




43 
to 


rnr»-miP-34Q 

1 1 IU 1 11IK 


ana^nfTaaf^arAnrAnnnHTi 

aydvjy l i ddvjdLrtyLnyguLiy 


7Q 


3Q 


rnn-miD- *3A ^ 
I t iu 1 1 urx jta 


aamr* , aamr , 'ra/^rfAanAramr , 'fn rn P pa 
ad 1 1 lL_aal 1 iv^LdVJLLHdyrtLdll 1 V_Ly 1 1 Iv^Cd 


ou 


97 


II1U Ullrx j £ +U 


tad 1 LdOLLndL 1 dL>/-\L-LL3L.L 1 d 


71 
/ J. 


4D 
*+u 


rnn-miD-34r 
1 1 IU lllllx JtL 


nrAafmran m rta A A ra m Ptn m PH" 
y i-McJ LI 1 IV_>dy 1 1 Iv—LclrAL-Lr-AL-CJ | | IL_.Ly 1 1 l\_-L<L 


7fi 
/ u 


31 


rnn-miD-3 H 
I l iu 1 1 1 Irs. j jU 


nTnaAanTn^Arnf^nrTtf^lfnAa 
y i ydndy i yL/-\LyoyL> i LioiyMd 


7fi 


49 


1 1 1 U 1 1 1 1 rx JJi 


cay VJ3CLI i i^aanyyvjtu i iv^l^li i iv—ay oy a 






rnn-m i R - 3 1 
ri iu till rx. jj/. 1 


ra m PtaTn p A a p m Pra m Pra m Ptpf 

Lai I IL-La 1 yLnaL! 1 IX- La 1 | IV_<Ldl 1 IV_LL.L 


oo 


9fi 


rn r~v — m i P —/I "3 1 
MlU II Hrx HrJLJL 


pa A pa AarAHTaaTnaPlnrr 
L.dML>dp\dL*p\LL 1 da 1 yavjyLL 


DO 


30 


rnn-m i R -"7 
1 1 iu till rx / 


a a rAaaAirArfAnrm Prf m Ppa 

daLr\Odr\LLr\L.Lr\y LI 1 IL>LLI 1 IL-/L-a 




30 


r n r\ — m i D - 7 ♦ 
l 1 IU II 1 1 rx / 


rar Pn pA n a m PrnTn aTrr Prrn 
LdLuy L./~\y di i ivwLy i yd i LLOLLy 


73 


4^ 


rn n — m i D - 7 h 
r I IU ll llrx / U 


aamPaaA afmPa rAanTrfTrra 
ddi I iLyddndU 1 iL-dLnay i L.L 1 L.L.d 


oo 


94 


r n n — m i R - Q 
l l IU 1 1 1 irx -? 


trAfamPanmPtafiarAarrinPaaAna 
LL-/-\Ldl I iv_<dy 1 1 iLiLduaindLl l lUddnyd 


71 

/ X 


34 


1 1 IU 1 1 1 lix 7Z. 


ranf^rrP^nnAraAnffif'aAfa 
LdyoLL\3yynLdr\y LuLdnLd 


7Q 


9R 


rnn-miD- Q3 

rnu rnirx yj 


pf* A ^r"Tn f A r^n A a p A n p A rfTiri 


77 


31 


rnn-miD-Qfi 

rnu iiiiK yo 


af^raAaaAtnTnrTanTnrmPaaa 
doLdnddnLy I yL 1 dy 1 yciTlL^ddd 


7^ 


3R 


m r» — m i D - Q R 
II IU 1 1 IIK zfO 


aApa AfamPaamPHAr+ArrTra 
drtLdMLdl I IVwdal 1 1 v-LLMlAML-L. 1 L-d 


fi7 


1 7 
x / 


rnu iiiik yya 


pap A anAtrCnaT^ArnP^nff 
L^dL-Mdy/-\Ll_.v3y d 1 L-LrAUy oy LL 


77 
/ / 


49 

Til 


rnn-miD-QQh 

IllU IMIrX 


rnrAa n P^+"pP^ rrhTpf" A pp P^n tri 
LyLMdyvjLLoyi i LLnLyuy Ly 




49 


£A I ld~lillrxX30d 


y Ly 1 1 IV-.LtML.LI I IL^LL. 1 LL- I y LI 1 1 Vwd 


71 


9^ 


7ma-rttiD1 CAh 

zrriarniKxDOu 


nirt mPfrArhnfiPfrTi'rTnf mPa 
y Ly 1 nVwLL-ML*LI I IL^LL. 1 LL. 1 y LI 1 lL^d 


71 


9^ 


Z.[lla II1IK1 jOL 


n fri m Pr p A ph m CY pTi* pTn r m Pa 

y Ly 1 1 1 v-.LL./-\L-LI 1 1 V^LL« 1 LL- 1 y LI 1 l^d 


71 


9R 


7ma-miR1 ^firi 

i ia 1 1 1 1 rx jl juu 


a t a m Ct cAct m CtcTtcTa t m Ca 


71 


25 


zma-miR156e 


gtgmCtcActmCtcTtcTgtmCa 


71 


25 


zma-miR156f 


gtgmCtcActmCtcTtcTgtmCa 


71 


25 


zma-miR156g 


gtg mCtcActmCtcTtcTgtmCa 


71 


25 


zma-miR156h 


gtgmCtcActmCtcTtcTgtmCa 


71 


25 


zma~miR156i 


gtgmCtcActmCtcTtcTgtmCa 


71 


25 
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rlODc name 


Drnho com ■ <a n ( 1^ ¥ — 1 ^ 
rlUDc 9cC|UcnLc ^3 i5 ^ 


Calc Xm 

or 


Coif m 1 

aeir-corripiem. 


/.ilia 1 1 iir\iuua 


t*n n m Cat A pa n n A n cm Ca n ra 
Ly y 1 1 iv^aLr\Laoy y**y ' i^ciyvjLa 


O J 


4Q 


7ma-miD1 Aflh 


fnnmPai'Araf^nnAnrmr' anf^ra 
**yy ' ' inLavjyy/ny u 1 luayOLa 






7ma-miR1 fiDr 


t*n n m Cat A pa n n An pm Ca n CI pa 
Ly y > 1 1 v_-.a crAL^a v_j y y *»y i i^ay \j v_a 


LJ J 


AQ 


<L\ I Id IlllrxlUVJU 


fnninr afArafinnAnrmPanf^ra 
Ly y 1 1 i v^a Lr-\L*a vu y y /~\y lj i iv^ayuLa 




AO 
t -rZ7 


<C 1 1 1 U 1 1 1 1 IX 1 vJUC 


t n n m Pa t Apa G n n An pm Ca n G pa 


85 


4Q 


£.1110 1 1 1 1 IX -L \J c- 


tn a Ata m Ca a An aTtt AtrGa 


73 


28 


7tna-rniR 1 fS4a 

£— I 1 1 CI 1 1 1 1 ix JL V_/~d 


ta p A caTa c m C pt G ptTpt m Cpa 


82 


46 


7ma-rriiR1 fi4h 

£.1 1 la Mil Ix A. VJ~ u 


ta c ApaTa c m CptG ptTptm Cpa 

Ly v<nuy i y^i i iv_-v_,i,vji_,l i v_«i.i i i v — . <— a 


82 


46 


ill l la l l iiiMUtl 


t n p A pn Tn p m r^pt*f-I pf"Xpf*m Cp a 
Ly L./*\L-y i yui i iv_>l«lv_jl>l i l-li i iwlci 




*-rLJ 


7ma-miR1 fi4H 

1 1 1 a till Ix -L w 1 l_l 


tnpApnTnpmCptGptTptmCpa 

Ly^>rAL>y i y i^i i iv-<l-lvjl«l i l-li i i v_,v^cj 


82 


46 


7ma-miR1 fifia 
■ci i ia 1 1 1 ir\iuua 


aGaaAatGaaGpcTaaTpcGa 

y y y r\a l vj a a vu \^\^ i y y i l^vjci 


84 

cj**r 




7ma-miR1 fifih 


naa AatGaaGppTanTppGa 

y y y /\a lvj a a vjj v_\_ i y y i i_v_ xj a 


7Q 


£-Zi 


billet 1 1 11 rxiuuL 


nnnAai'f^aanrrTnnTrrfna 
yyyrAaLvjaavj^L- 1 y y i llvjo 


7Q 


OQ 


ill 1 la 1 1 1 1 In. J. VJ vJ U 


y y yrtaLVJuavjn- i yy i l*l>vjci 


7Q 


il -7 


7ma-miR1 fifica 


yyynaLvjciciOLL t yy i Ltua 


7Q 


9Q 

<i 


7ma-miR1 fifif 
i_i i ia 1 1 1 1 rs.x vJ vJi 


n n n A a a a G pp"Tn n"Tpp(-I a 
y y y r\cx lv_j a a v_ii_i_- 1 yy i llvjci 


7Q 


<i ^ 


7ma-miR1 fifin 
ill i la 1 1 1 1 rx-L wuy 


nnnAat*(^aa(nrrTnnTrrfia 

y y y /-\a lvjcjo i yy I llvjo 


7Q 


29 

il 3? 


7ma-miR1 fi6h 
1 1 1 a i 1 1 1 rv iuui 1 


n n o A a t a a G ppTq nTppCn a 


79 


29 


ym a-mi D 1 Afij 
til 1 ia 1 1 iirxxwui 


yyynaiuaciuLt i yy i ^^^jci 


7Q 


29 


7ma-miR1 fi7a 
ill 1 1 a 1 1 1 1 rv j. \j / ci 


t* A n aTpaTn r"Tn nmfaom Cf t 1 mfa 

Lny ci i v_ci i y u i yy 1 1 i v , ci y i i i \ — . i_ l i i i v_ -a 


79 


53 


:7ma-miR167h 

£•1 1 lu J 1 1 J 1 \± \J / U 


t Aa aTcaTa cTa amCaam Ctt mCa 


79 


53 


7ma-miR1 67p 

i— 1 1 1 a 1 1 1 1 r\i >j / \* 


t* Aa aTpaTa pTa amfaam Ctt m Ca 


79 


53 


7ma-miR1 fi7H 

£.1 1 ia 1 1 1 1 fx J. \J / \J 


tAnaTpaTnpTnnmPanmPttmPa 


7Q 


53 


7ma-miR1 fiQa 


tpfnn p Aa nTpaTppTtn Grtn 


78 

/ L? 


40 


7ma-miR1 fiQh 
jL\ i ia 1 1 1 1 rx jl vj _? L/ 


tpG n p A a nTpaTppTtn G ptn 
ULvjyLr\ay i L-a i l-l. i Ly vj i_ Ly 


78 


40 


zma-miR171a 


ataTtgGcgmCggmCtcAatmCa 


76 


46 


zma~miR171b 


gtgAtaTtgGcamCggmCtcAa 


74 


43 


zma-miR172a 


tg m Ca g mCat mCatm Ca a GatTct 


73 


39 


zma~miR172b 


tgmCagmCatmCatmCaaGatTct 


73 


39 


zma~miR172c 


tgmCagmCatmCatmCaaGatTct 


73 


39 


zma-miR172d 


tgmCagmCatmCatmCaaGatTct 


73 


39 
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EXAMPLE 13 

Determination of microRNA expression in zebrafish embryonic development by whole mount 
in situ hybridization of embryos using LNA-substituted miRNA detection probes 

Zebrafish 

5 Zebrafish were kept under standard conditions (M. Westerfield, The zebrafish book 

(University of Oregon Press, 1993). Embryos were staged according to (C. B. Kimmel, W. W. 
Ballard, S. r. Kimmel, B. Ullmann, T. F. Schilling, Dev Dyn 203, 253-310 (1995). 
Homozygous albino embryos and larvae were used for the in situ hybridizations. 

LNA-substituted microRNA probes 

10 The sequences of the LNA-substituted microRNA probes are listed below. The LNA probes 
were labeled with digoxigenin (DIG) using a DIG 3'-end labeling kit (Roche) and purified 
using Sephadex G25 MicroSpin columns (Amersham). For in situ hybridizations approximately 
1-2 pmol of labeled probe was used. 

Table 1. List of LNA-substituted detection probes for determination of microRNA 
15 expression in zebrafish embryonic development by whole mount in situ 
hybridization of embryos 

LNA nucleotides are depicted by capital letters, DNA nucleotides by lowercase letters, mC 
denotes LNA methyl-cytosine. 



Probe name 


Probe sequence S'S* 


Calc Tm 
°C 


hsa-let7f/LNA 


aa m CtaTacAat mCta m Cta m Cctm Ca 


67 


hsa-miR19b/LNA 


tmCagTttTgcAtgGatTtgmCaca 


75 


hsa-miR17~5p/LNA 


act AccTg cActG ta Ag cActTtg 


74 


hsa-miR217/LNA 


atcmCaaTcaGttmCctGatGcaGta 


75 


hsa-miR218/LNA 


ac At g Gtt Ag aTca Ag cAca a 


70 


hsa-miR222/LNA 


gaGacmCcaGtaGccAgaTgtAgct 


80 


hsa-let7i/LNA 


agmCacAaamCtamCtamCctmCa 


71 


hsa~miR27b/LNA 


cagAacTtaGccActGtgAa 


68 


hsa~miR301/LNA 


gctTtgAcaAtamCtaTtgmCacTg 


70 


hsa-miR30b/LNA 


g cTg a GtgTa g G a tG ttTa ca 


70 


hsa-miRlOO/LNA 


cacAagTtcGgaTctAcgGgtt 


77 
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Probe name 


Probe sequence S'-S' 


Calc Tm 

°C 


hsa-miR34a/LNA 


a a m Ca a m Cca Get Aa g Aca mCtg m Cca 


80 


nsa-miR7/LNA 


a a cAa a AtcAct AgtmCtt m Cca 


66 


nsa-miR12DD/LNA 


tcamCaaGttAggGtcTcaGgga 


77 


I . ■ |—» H *"l O « / 1 IV 1 A 

hsa-miR133a/LNA 


acAgcTggTtgAagGggAccAa 


82 


1 ■ t— i J /-y J /I R 1 A 

hsa~miR101/IJ\!A 


ctt m Ca gTtaTca m Ca gTa cTg ta 


68 


— . !H H AO / I MA 

hsa-miR108/LNA 


aatGccmCctAaaAatmCctTat 


66 


1 : n n "~7 /i iv I a 

hsa-miR107/LNA 


tGatAgcmCctGtamCaaTgcTgct 


80 


hsa-miR153/LNA 


tea m CttTtgTg a mCtalg cAa 


68 


hsa-miRlOb/LNA 


a m Ca a Att mCg gTtcTa cAg g Gta 


73 


mmu-miRlOb/LNA 


a ca mCa a Attm Cg gTtcTacAg g g 


73 


hsa-miR194/LNA 


tccAcaTggAgtTgcTgtTaca 


75 


l_ _ ____ : p» h f"\0 -» /l MA 

hsa-miR199a/LNA 


gaAcaGgtAgtmCtgAacActGgg 


78 


nsa-miR199a*7LI\lA 


aacmCaaTgtGcaGacTacTgta 


74 


nsa-miR20/LiMA 


ctAcc I gcActAtaAgcActTta 


/O 


i_ _ _ _„ ,:mM /i /I ma 

hsa-miR214/LI\IA 


ctGccl gtmCtgTgcmCtgmCtgt 


81 


nsa~miR219/LNA 


a g Aa tTg cG ttTg g Aca Atca 


/U 


i_ _ _ mnn / 1 ma 

hsa-miR223/LNA 


g Gg gTatTtg Aca Aa cTg a m Ca 


73 


hsa-miR23a/LNA 


gGaaAtcmCctGgcAatGtgAt 


7d 


i_ _ _ :ni <i /I ma 

nsa-miR24/LI\lA 


cTgtTccTgcTgaActGagmCca 


80 


hsa-miR26a/LNA 


a g c m C t aTccTg g Att Ac tTg a a 


70 


hsa-miR126/LNA 


A 1.1. A A 1^ _ r ft 

g cAtt Att Act m Ca cGgt Acg a 


71 


1 ; r-k j »-» /— -4* ft |V | A 

hsa-miR126*/LNA 


cgmCgtAccAaaAgtAatAatg 


68 


h sa - m I Rl 2 8a/ LIM A 


aaAagAgamCcgGttmCacTgtGa 


—7-7 

77 


mmu-miR/D/LNA 


aamCaaAatmCacAagTctTcca 


68 


l_ _ _ 1 _ — 7 _ / 1 iv 1 A 

hsa-let/c/LNA 


aamCcaTacAacmCtamCtamCctmCa 


74 


hsa-let/b/LNA 


a a m Cca m Ca cAa cm Ct a m Ct a m Cct m Ca 


// 


hsa-miR103/LNA 


tmCatAg cm CctGtamCa a I gcTgct 


on 

oO 


|_ _ _ __ ; r> H in /I MA 

hsa~miR129/LNA 


agcAagmCccAgamCcgmCaaAaag 


80 


1 1—> H """J fV ik /I MA 

rn o - m i Rl 2 9 */ LN A 


aTg clttTtg GggTaaGggm Ctt 


—7 0 
78 


nsa-miKioua/LNA 


gemuct i ttAacAtttpcamL.i.g 


/U 


hsa-miR132/LNA 


cgAccAtgGctGtaGacTgtTa 


76 


hsa-miR135a/LNA 


tcamCatAggAatAaaAagmCcaTa 


69 


hsa-miR137/LNA 


cTa cG cgTa tTctTa a G ca Ata 


68 


hsa-miR200a/LNA 


a caTcgTt a m Cca Ga c Ag tGtt a 


72 


hsa-miR142-3p/LNA 


tmCcaTaaAgtAggAaamCacTaca 


72 
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Probe name 


Probe sequence 5'-3' 


Calc Tm 
c 


nsa-miKi4z-bp/LNA 


gtaGtgmCtt T ctAct I taig 


63 


i_ _ _ m ;niQlk/i Ma 

nsa-miKioiD/LivJA 


aamuccAccGacAgcAatGaa I gtt 


O i 

ol 


U__ (vi!D1 Q^/l MA 

nsa - m J k 1 0 0/ LiM a 


cavjtgAati ctAccAgtuccAta 


-7 Q 

/J 


U _ _ miD1 Qfl/I IMA 

nsa-miKiyu/LiMA 


acmutaAta I atmcaaAca 1 atmL-a 


DZ 


iv\iD1 0"3/l IMA 

nsa-miKiyj/LiMA 


ctGggAct 1 tg 1 agGccAgtt 


/o 


nsa-miKiya/ lima 


tmcag 1 tt I gcAtaoat 1 tgmL-aca 


/Z 


nsa-miRZU4/LiMA 


cagGcaTagGatGacAaaGggAa 


/o 


nsa-miRZUb/ lima 


caGacTccGgtGgaAtgAagGa 


Ol 


nsa-miKziD/LiMA 


ca mCagTtg m CcaGctGag Atta 


/4 


u _ _ k*-,;dt^i /I MA 

nsa-miK^2i/LiMA 


gAaamCccAgcAgamCaaTgtAgct 


on 
oU 


nsa-miRZb/LNA 


tcaGacmCgaGacAagTg cAatg 


-7-7 


nsa-miR/yc/LNA 


taamccgAttTcaAatGgtGcta 


—7 pi 


I_ _ _ ;r-> •->/-* L. /I MA 

nsa-miKzyD/LNA 


a m Ca cTg aTtt m Ca a Atg Gtg m Cta 


/l 


nsa-miRoUc/LNA 


grnL.tgAgaGtg I agCnatGtti aca 




tisa- m 1 R14U/ lim A 


ct Acc Ata G g gTa a Aa c m Ca ct 


"7 i 
/l 


l_ _ _ » r> r\ >fc / 1 MA 

nsa-miRy^/LNA 


ac 1 ttmugg i ta i ctAgc i tta 


DD 


U _ _ -.jnnn /1 MA 

n s a ~ m 1 Ky «£/ l im a 


a m L.a g La ceo g g a ca a g c ca Ata 


OH 

Ol 


n s a - rn 1 Ky 0/ l ini a 


aocaAaaAtg i gc i ag i gcmL-aaa 


71; 

/ b 


nsa-miKyya/LiMA 


cacAagAtCoga i CLAcgogii. 


/ / 


L, _ _ m ;rH/|r/| MA 

nsa-miRl4b/ lima 


aAggGatTccTggGaaAacTggAc 


7Q 

/y 


u__ K«:oi rrcr/i ma 

nsa-miRibb/ lima 


ccm Cct AtcAcg Att Ag cAtt Aa 


/1 


nsa-miR2ya/LiMA 


aamccgAtt 1 caAatGgtGctAg 


/b 


rno-miR14U*7LNA 


gtcmL-gtGgt 1 ctAccmC-tg 1 gg 1 a 


ol 


u__ mimnc /1 ma 

nsa-miR2Uo/LiMA 


cca m Ca cActTccTta m Ca tTcca 


/o 


nsa-miRl24a/LNA 


tggmCat 1 camccgmL.gtGccTtaa 


on 


nsa-miRizza/LiMA 


acAaamCacmCatTgtmCacActmCca 


70 

/o 


nsa-miRl/LiMA 


tamuatAct I ct i tamcat I cca 


o4 


u. _ _ : r> H 01 /l ma 

nsa-miRioia/LNA 


a cTca m Ccg Aca G cgTtg Aa tGtt 


■7*7 


nsa-miRiua/LNA 


cAcaAati cgGatmL.tamL.agC3gta 


/4 


hca.miDIQfia/l MA 

nsa-rniKiyoa/ lima 


ccaAcaAca i gaAac i acmLLd 


D / 


hsa-!et7a/LNA 


aamCtaTacAacmCtamCtamCctmCa 


70 


hsa-miR9/LNA 


tcAtamCagmCtaGatAacmCaaAga 


71 


hsa-miR210/LNA 


agcmCgcTgtmCacAcgmCacAg 


84 


hsa-miR144/LNA 


taGtamCatmCatmCtaTacTgta 


64 


hsa-miR338/LNA 


ca Aca AaaTca mCtg Atg m Ctg Ga 


72 
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Probe name 


Probe sequence S'-S' 


Calc Tm 

°C 


hsa-miR187/LNA 


ggcTgcAacAcaAgamCacGa 


79 


hsa-miR200b/LNA 


cAt cAtt AccAgg m Ca gTatTa g a 


71 


hsa-miR184/LNA 


cmCctTatmCagTtcTccGtcmCa 


75 


i : n 1 —7 — /I MA 

hsa~miR27a/LNA 


g cGg a ActTag mCca m CtgTg a a 


77 


l_ _ ___ T~~ / 1 MA 

hsa~miR215/LNA 


ctgTcaAttmCatAggTcat 


65 


h sa - m 1 R2 0 3/ LIM A 


agTg gTccTa a AcaTttm Ca c 


CO 

Do 


hsa-miR16/LNA 


cca AtaTtt AcgTg cTg cTa 


68 


pv-jnH n /I MA 

nsa-miKiD2/LNA 


aAgt I ctCatcAtgmcac 1 ga 


"71 

/ 2. 


[_ _ _ ,-v-. : n h "in /I MA 

nsa-miKioo/LiNJA 


g a tTca m Ca a m Ca c m Ca g m Ct 


—jr\ 
/U 


nsa-miRi43/LNA 


g a g m Cta m Ca gTg cTtcAtcTca 


-71 

/ 2. 


u — — ;dh o it / i ma 

nsa-miKiyb/Lr>JA 


g m Cca AtaTtt m CtgTg cTgcTa 


/3 


nsa~mir375/Ll\!A 


tAacGcgAgcmCgaAcgAacAaa 


79 


dre-miR93/LJ\lA 


ct AccTg cAca AacAg cActTt 


73 


_i „ _ ; n in /i ma 

dre-miR22/LNA 


acaGttmCttmCagmCtgGcaGctt 


76 


a re- mi R2 1 3/ LN A 


gGtamCagTcaAcgGtcGatGgt 


80 


I „ _ ;nT1 / 1 MA 

dre-miR31/LNA 


cagmCtaTgcmCaamCatmCttGcc 


76 


J . . : n h on /i ma 

dre~miR189/LI\IA 


a m CtgTt aTca G ct m Ca gTa g G ca c 


75 


j„ a -» mi o / 1 ma 

a re- mi Rio/ lima 


tatmCtgmCacTaaAtgmCacmCtta 


by 


dre-miRlba/ lima 


cAcaAacmCatTctGtgmCtgmCta 


/Hr 


dre-miR34b/LNA 


cAatmCag mCta Aca Aca mCtg mCcta 


—7 A 

/4 


dre-miKi4oa/LiMA 


acaAag i tc i gtAatocamL-tga 


oy 


are-miKizba/LiMA 


ca rri ca g ott Aa g o g t rn L-tcAg g a 


on 
oU 


dre-miRi J9/li\ia 


agAcamCatGcamCtgTaga 


oy 


j w . m ini irn /I MA 

dre-miRibU/LiMA 


cacTggTacAagGatTggGaga 


/b 


dre-miRl92/ LNA 


ggc i gtmcaa 1 tcAtaGgtmca 


73 


_i mno / 1 ma 

dre-miR9o/LI\IA 


aacAacAcaActTacTacmCtca 


68 


dre-Iet/g/LNA 


a m CtgTacAa a m Ca a mCta mCctm Ca 


73 


dre-miR30a-5p/LNA 


g ctTccAgtm Cgg Gg aTgtTta mCa 


80 


dre-miR26b/LNA 


aacmCtaTccTggAttActTgaa 


68 


AfA miDOl /I MA 


CAacACCAgtmctgAtaAgc i a 




dre-miR146/LNA 


accmCttGgaAttmCagTtcTca 


72 


dre-miR182/LI\IA 


tgtGagTtcTacmCatTgcmCaaa 


72 


dre-miR182*/LNA 


taGttGgcAagTctAgaAcca 


72 


dre-miR220/LNA 


aAgtGtcmCgaTacGgtTgtGg 


81 


hsa-miR138/LIMA 


gatTcamCaamCacmCagmCt 


70 



WO 2006/069584 



103 



PCT/DK2005/000838 



Prnhp name 


Probe seouencp 5'-3 v 


v-o it. i m 
°C 


dre-miR141/LNA 


g caTcgTt a m Cca Ga cAg tG tt 


74 


hsa-miR143/LNA 


gagmCtamCa gTg cTtcAtcTca 


72 


hsa~miR195/LNA 


g m Cca AtaTtt m CtgTg cTg cTa 


73 


dre-mir-30a-3p/LNA 


acaGcaAacAtcmCaamCtgAaag 


72 


hsa-mir375/LIMA 


tAacGcgAgcmCgaAcgAacAaa 


79 



Whole-mount in situ hybridizations 



Whole-mount in situ hybridizations were performed essentially as described (B. Thisse et al., 
Methods Cell Biol 77, 505-19 (2004).), with the following modifications: Hybridization, 
washing and incubation steps were done in 2.0 ml eppendorf tubes. All PBS and SSC 
5 solutions contained 0.1% Tween (PBST and SSCT). Embryos of 12, 16, 24, 48, 72 and 120 
hpf were treated with proteinase K for 2, 5, 10, 30, 45 and 90 min, respectively. After 
proteinase K treatment and refixation with 4% paraformaldehyde, endogenous alkaline 
phosphatase activity was blocked by incubation of the embryos in 0.1 M ethanolamine and 
2.5% acetic anhydride for 10 min, followed by extensive washing with PBST. Hybridizations 

10 were performed in 200 jllI of hybridization mix. The temperature of hybridization and 

subsequent washing steps was adjusted to approximately 22°C below the predicted melting 
temperatures of the LNA-modified probes. Staining with NBT/BCIP was done overnight at 
4°C. After staining, the embryos were fixed overnight in 4% paraformaldehyde. Next, 
embryos were dehydrated in an increasing methanol series and subsequently placed in a 2:1 

15 mixture of benzyl benzoate and benzyl alcohol. Embryos were mounted on a hollow glass 
slide and covered with a coverslip. 

Plastic sectioning 

Embryos and larvae stained by whole-mount in situ hybridization were transferred from 
benzyl benzoate/benzyl alcohol to 100% methanol and incubated for 10 min. Specimens 

20 were washed twice with 100% ethanol for 10 min and incubated overnight in 100% Technovit 
8100 infiltration solution (Kulzer) at 4°C. Next, specimens were transferred to a mold and 
embedded overnight in Technovit 8100 embedding medium (Kulzer) deprived of air at 4°c. 
Sections of 7 jam thickness were cut with a microtome (Reichert-Jung 2050), stretched on 
water and mounted on glass slides. Sections were dried overnight. Counterstaining was done 

25 by 0.05% neutral red for 12 sec, followed by extensive washing with water. Sections were 
preserved with Pertex and mounted under a coverslip. 
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Image acquisition 



Embryos and larvae stained by whole-mount in situ hybridization were analyzed with Zeiss 
Axioplan and Leica MZFLIII microscopes and subsequently photographed with digital 
cameras. Sections were analyzed with a Nikon Eclipse E600 microscope and photographed 
5 with a digital camera (Nikon, DXM1200). Images were adjusted with Adobe Photoshop 7.0 
software. 



Table 2. MicroRNA expression patterns in zebrafish embryonic development 
determined by whole mount in situ hybridization of embryos using LNA-substituted 
miRNA detection probes. 



MicroRNA Class* I n situ expression pattern in zebrafish 

miR-1 A Body, head and fin muscles 

miR-122a A Liver; pancreas 

miR-1 24a A Differentiated cells of brain; spinal cord and eyes; cranial ganglia 

miR-128a A Brain (specific neurons in fore- mid- and hindbrain); spinal cord; 

cranial nerves/ganglia 
miR-1 33a A Body, head and fin muscles 

miR-1 38 A Outflow tract of the heart; brain; cranial nerves/ganglia; 

undefin. bilateral structure in headjneurons in spinal cord 
miR-1 44 a Blood 

miR-1 94 A Gut and gall bladder; liver; pronephros 

miR-206 A Body, head and fin muscles 

miR-219 A Brain (mid- and hindbrain); spinal cord 

miR-338 A Lateral line; cranial ganglia 

miR-9 A Proliferating cells of brain, spinal cord and eyes 

miR-9* A Proliferating cells of brain, spinal cord and eyes 

miR-200a A Nose epithelium; lateral line organs; epidermis; gut 

(proctodeum); taste buds 
miR-132 A Brain (specific neurons in fore- and midbrain) 

miR-1 42-5p A Thymic primordium 

miR-7 A Neurons in forebrain; diencephalon/hypothalamus; pancreatic 

islet 

miR-1 43 A Gut and gall bladder; swimbladder; heart; nose 

miR-145 A Gut and gall bladder; gills; swimbladder; branchial arches; fins; 

outflow tract of the heart; ear 
miR-1 81 a A Brain (tectum, telencephalon); eyes; thymic primordium; gills 
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MicroRNA Class* I n situ expression pattern in zebrafish 

miR-181b A Brain (tectum, telencephalon); eyes; thymic primordium; gills 

miR-215 A Gut and gall bladder 

let-7a A Brain; spinal cord 

let-7b A Brain; spinal cord 

miR-125a A Brain; spinal cord; cranial ganglia 

miR-125b A Brain; spinal cord; cranial ganglia 

miR-142-3p A Thymic primordium; blood cells 

miR-200b A Nose epithelium; lateral line organs; epidermis; gut 

(proctodeum); taste buds 
miR-218 A Brain (neurons and/or cranial nerves/ganglia in hindbrain); 

spinal cord 

miR-222 A Neurons and/or cranial ganglia in forebrain and midbrain; 

rhombomere in early stages 
mxR-23a A Pharyngeal arches; oral cavity; posterior tail; cardiac valves 

miR-27a A Undefined structures in branchial arches; tip of tail in early 

stages 

miR-34a A Brain (cerebellum); neurons in spinal cord 

miR-375 A Pituitary gland; pancreatic islet 

miR-99a A Brain (hindbrain, diencephalon); spinal cord 

let-7i A Brain (tectum, diencephalon) 

miR-100 A Brain (hindbrain, diencephalon); spinal cord 

miR-103 A Brain; spinal cord 

miR-107 A Brain; spinal cord 

miR-126 A Bloodvessels and heart 

miR-137 A Brain (neurons and/or cranial nerves/ganglja in fore-, mid- and 

hindbrain); spinal cord 
miR-140 A Cartilage of pharyngeal arches, head skeleton and fins 

miR-140* A Cartilage of pharyngeal arches, head skeleton and fins 

miR-141 A Nose epithelium; lateral line organs; epidermis; gut 

(proctodeum); taste buds 
miR-150 A Cardiac valves; undefined structures in epithelium of branchial 

arches 

miR-182 A Nose epithelium; haircells of lateral line organs and ear; cranial 

ganglia; rods, cones and bipolar cells of eye; epiphysis 

miR-183 A Nose epithelium; haircells of lateral line organs and ear; cranial 

ganglia; rods, cones and bipolar cells of eye; epiphysis 

miR-184 A Lens; hatching gland in early stages 
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MicroRNA Class* I n situ expression pattern in zebrafish 

miR-199a A Epithelia surrounding cartilage of pharyngeal arches, oral cavity 

and pectoral fins; epidermis of head; tailbud 

miR-199a* A Epithelia surrounding cartilage of pharyngeal arches, oral cavity 

and pectoral fins; epidermis of head; tailbud 

miR-203 A Most outer layer of epidermis 

miR-204 A Neural crest; pigment cells of skin and eye; swimbladder 

miR-205 A Epidermis; epithelia of branchial arches; intersegmental cells; 

not in sensory epithelia 
miR-221 A Brain (Neurons and/or cranial ganglia in forebrain and midbrain; 

rhombomere in early stages) 
miR-7b A Brain (fore-, mid- and hindbrain); spinal cord 

miR-96 A Nose epithelium; haircells of lateral line organs and ear; cranial 

ganglia; rods, cones and bipolar cells of eye; epiphysis 
miR-217 B Brain (tectum, hindbrain); spinal cord; proliferative cells of eyes; 

pancreas 
miR-126* B ND 

miR-31 B Ubiquitous 

miR-216 B Brain (tectum); spinal cord; proliferative cells of eyes; pancreas; 

body muscles 

miR-30a-5p B Pronephros; cells in epidermis; lens in early stages 

miR-153 B Brain (fore- mid- and hindbrain, diencephalon/hypothalamus) 

miR-15a C Ubiquitous (head, spinal cord, gut, outline somites, neuromasts) 

miR-17-5p C Ubiquitous (head, spinal cord, gut, outline somites, neuromasts) 

miR-18 C Ubiquitous (head, spinal cord, gut, outline somites, neuromasts) 

miR-195 C Ubiquitous 

miR-19b C Ubiquitous (head, spinal cord, gut, outline somites, neuromasts) 

miR-20 C Ubiquitous (head, spinal cord, gut, outline somites, neuromasts) 

miR-26a C Ubiquitous (head, spinal cord, gut, outline somites, neuromasts) 

miR-92 C Ubiquitous (head, spinal cord, gut, outline somites, neuromasts) 

let-7c C Brain; spinal cord 

miR-101 C ND 

miR-16 C Brain 

miR-21 C Cardiac valves; otoliths in ear; rhombomere in early stages 

miR-30b C Pronephros; cells in epidermis 

miR-30c C Pronephros; cells in epidermis and epithelia of branchial arches; 

neurons in hindbrain 

miR-26b C Ubiquitous (head, spinal cord, gut, outline somites, neuromasts) 
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MicroRNA Class* I n situ expression pattern in zebrafish 



let-7g C Ubiquitous (head, spinal cord, gut, outline somites, neuromasts) 

miR-19a c Ubiquitous (head, spinal cord, gut, outline somites, neuromasts) 

miR-210 C Ubiquitous (head, spinal cord, gut, outline somites, neuromasts) 

miR-22 C Ubiquitous 

miR-25 c Ubiquitous (head, spinal cord, gut, outline somites, neuromasts) 

miR-93 c Ubiquitous (head, spinal cord, gut, outline somites, neuromasts) 

miR-189 D ND 

miR-30a-3p D ND 

miR-34b D Cells in pronephric duct; nose 

miR-129* D ND 

miR-135a D ND 

miR-182* D ND 

miR-187 D ND 

miR-220 D ND 

miR-301 D ND 

miR-223 D ND 

let-7f - Brain; spinal cord 

miR-108 - Ubiquitous 

miR-lOa - Posterior trunk; later restricted to spinal cord 

miR-lOb - Posterior trunk; later restricted to spinal cord 

miR-129 - Brain 

miR-130a - ND 

miR-139 - Nose; neuromasts 

miR-146 - Neurons in forebrain; branchial arches and head skeletion 

miR-148a - ND 

miR-152 - Ubiquitous 

miR-155 - ND 

miR-190 - ND 

miR-193 - ND 

miR-196a - Posterior trunk; later restricted to spinal cord 

miR-213 - Nose (epithelium or olfactory neurons), eyes (ganglion cell layer) 

miR-214 - Epithelia surrounding cartilage of pharyngeal arches, oral cavity 

and pectoral fins; epidermis of head; tailbud 

miR-24 - Pharyngeal arches; oral cavity; posterior tail; cardiac valves 

miR-27b - Cells in branchial arches 

miR-29a - ND 

miR-29b - ND 
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MicroRNA Class* I n situ expression pattern in zebrafish 

miR-29c - ND 

miR-98 - Brain 

* Main class in which expression patterns were compared: A, specific expression; B, 
marginal specific expression or very low absolute expression; C, ubiquitous expression. D, 
no detectable expression. 

Wienholds etaL, Science, 2005, 309, 310-311 (published after the effective date of the data 
above) relates to the findings referred to in Table 2 - that reference also includes a number 
of figures which visually demonstrates the tissue distribution of a number of miRNAs. 
Wienholds etaL is consequently incorporated by reference herein. 

Table 3. List of LNA-substituted detection probes useful as specificity controls in 
detection of vertebrate microRNAs. 

lna nucleotides are depicted by capital letters, DNA nucleotides by lowercase letters, mC 
denotes LNA methyl-cytosine. 



Probe name 


Sequence 5'-3' 


Self-comp 
score 


hsa-miR206/LNA/2MM 


cca mCa cAct m CtcTta m CatTcca 


8 


hsa-miR206/LNA/lMM 


cca m Ca c Act m CccTta m CatTcca 


8 


hsa-miR124a/LNA/2MM 


tggmCatTcaAagmCgtGccTtaa 


60 


hsa-miR124a/LNA/lMM 


tgg mCatTca Acg m CgtGccTta a 


60 


hsa-miR122a/LNA/2MM 


acAaamCacmCacmCgtmCacActmCca 


18 


hsa-miR122a/LINJA/lMM 


acAaamCacmCatmCgtmCacActmCca 


18 



The above demonstrates that it is possible to map an animal's miRNA against various tissues, 
and it is thus possible to determine the origin of a cell based on a determination of miRNA 
from said cell. 

This has interesting implications. As mentioned above, it is a known clinical problem to 
determine the exact origin of a number of metastatic cancers and this has several 
consequences. First of all, it is not possible to locate the primary tumour (which may be 
much smaller than the metastatic tumour which has been detected), but it is in such cases 
also difficult if not impossible to determine the optimum treatment because of lack of 
knowledge of the tissue origin of the primary tumour. 
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Cancer of unknown primary site is a common clinical entity, accounting for 2% of all cancer 
diagnoses in the Surviellance, Epidemiology, and End Results (SEER) registries between 1973 
and 1987 (C. Muir. Cancer of unknown primary site Cancer 1995. 75: 353-356). I n spite of 
the frequency of this syndrome, relatively little attention has been given to this group of 
5 patients, and systematic study of the entity has lagged behind that of other areas in 

oncology. Widespread pessimism concerning the therapy and prognosis of these patients has 
been the major reason for the lack of effort in this area. The patient with carcinoma of 
unknown primary site is commonly stereotyped as an elderly, debilitated individual with 
metastases at multiple visceral sites. Early attempts at systemic therapy yielded low 

10 response rates and had a negligible effect on survival, thereby strengthening arguments for a 
nihilistic approach to these patients. The heterogeneity of this group has also made the 
design of therapeutic studies difficult; it is well recognized that cancers with different 
biologies from many primary sites are represented. In the past 10 years, substantial 
improvements have been made in the management and treatment of some patients with 

15 carcinoma of unknown primary site. The identification of treatable patients within this 
heterogeneous group has been made possible by the recognition of several clinical 
syndromes that predict chemotherapy responsiveness, and also by the development of 
specialized pathologic techniques that can aid in tumor characterization. Therefore, the 
optimal management of patients with cancer of unknown primary site now requires 

20 appropriate clinical and pathologic evaluation to identify treatable subgroups, followed by the 
administration of specific therapy. Many patients with adenocarcinoma of unknown primary 
site have widespread metastases and poor performance status at the time of diagnosis. The 
outlook for most of these patients is poor, with median survival of 4 to 6 months. However, 
subsets of patients with a much more favorable outlook are contained within this large group, 

25 and optimal initial evaluation enables the identification of these treatable subsets. I n 

addition, empiric chemotherapy incorporating newer agents has produced higher response 
rates and probably improves the survival of patients with good performance status. 

Fine-needle aspiration biopsy (FNA) provides adequate amounts of tissue for definitive 
diagnosis of poorly differentiated tumors, and identification of the primary source in about 
30 one fourth of cases (CV. Reyes, K.S. Thompson, J.D. Jensen, and A.M. Chouelhury. 

Metastasis of unknown origin: the role of fine needle aspiration cytology Diagn Cytopathol 
1998. 18: 319-322). 

As one example, most patients with squamous cell carcinoma involving inguinal lymph nodes 
have a detectable primary site in the genital or anorectal area. In women, careful 
35 examination of the vulva, vagina, and cervix is important, with biopsy of any suspicious 
areas. Men should undergo a careful inspection of the penis. Digital examination and 
anoscopy should be performed in both sexes to exclude lesions in the anorectal area. 
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Identification of a primary site in these patients is important, since curative therapy is 
available for carcinomas of the vulva, vagina, cervix, and anus even after they spread to 
regional lymph nodes. For the occasional patient in whom no primary site is identified, 
surgical resection with or without radiation therapy to the inguinal area sometimes results in 
5 long-term survival (A. Guarischi, TJ. Keane, and T. Elhakim. Metastatic inguinal nodes from 
an unknown primary neoplasm. A review of 56 cases Cancer 1987. 59: 572-577). Hence, 
clearly it is advantageous to be able to determine the origin of tumors and improved 
recognition of treatable subsets within the large heterogeneous population of patients with 
carcinoma of unknown primary site would represents a definite advance in the management 

10 and treatment of these patients. This will also allow treatable subsets to be defined with 
appropriate clinical and pathologic evaluation; Table X provides a summary of currently 
known subsets of carcinomas of unknown origin and outlines the recommended evaluation 
and treatment of. Clearly, identifying the primary site in cases of metastatic carcinoma of 
unknown origin has profound clinical importance in managing cancer patients. Currently, 

15 identification of the site of origin of a metastatic carcinoma is time consuming and often 
requires expensive whole-body imaging or invasive exploratory surgery. 



Table X 



Histopattiology 



Adenocarcinoma 
(well- differentiated or 
moderately differentiated) 



Squamous carcinoma 



Poorly differentiated 



Neuroendocrine carcinoma 



Clinical Evaluation (in addition to history, 
Physical exam, routine laboratory, chest 
radiography) 

CT scan of abdomen 



Men serum PSA 
Women Mammograms 



Additional studies to evaluate signs, 
symptoms 



Cervical presentation Direct laryngoscopy, 
nasopharyngoscopy . bronchoscopy 

CT abdomen, chest Serum, HCG, AFP 
Additional studies to evaluate signs, 
symptoms 



CT abdomen, chest Additional studies to 
evaluate signs, symptoms 



Special Pathologic Studies 



Men PSA stain 



Wome a ER, PE. stain 



Specific Subsets for 
Therapy 



1) Women, axillary node 
involvement 



2) Women, peritoneal 

carcinomatosis 

3) Men, blastic bone 
metastases, or high serum 

PSA or tumor PSA 
staining 

4) Solitary metastatic 

lesion 

Cenncal adenopathy 

Inguinal adenopathy 
Immunoperoxidase staining, 1) Features of EGCT 
electron microscopy, 
cytogenetic studies 

2) Oilier patients 
Immunoperoxidase staining 1) Low grade 

2) Small cell carcinoma 

3) Poorly differentiated 



Therapy 

Treat as primary breast cancer 

Treat as stage I H prostate cancer 
Treat as stage IV prostate cancer 

Definitive local therapy 

Treat as locally advanced 
head/neck cancer 
Inguinal IJS(D ± radiation therapy 
Treat as nonseminomatous ECGT 



Empiric platinum or 
paclitaxel/platinum regimen 
Treat as advanced carcinoid 
tumor 

Empiric plataum/etoposide or 
platmum/etoposide/paclita Kel 



CT- computed tomography, PSA = prostate specific antigen, HCG P human chonotuc gonadotropin, AFP 1 * alpha fetoprotein, ER ■ estrogen receptor, PR - progesterone receptor, 
EGCT » extragonadal garmcell tumor, LND » lymphnode dissection 
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As previously described, microRNAs have emerged as important non-coding RNAs, involved 
in a wide variety of regulatory functions during cell growth, development and differentiation. 
Some reports clearly indicate that microRNA expression may be indicative of cell 
differentiation state, which again is an indication of organ o tissue specification. This finding 
5 has been confirmed in the experiments using LNA FISH probes on whole mount preparations 
in different developmental stages in zebra fish, where a large number of microRNAs display a 
very distinct tissue or organ-specific distribution. As outlined in the figures herein and in 
summary in table 2 many microRNAs are expressed only in single organs or tissues. For 
example, mir-122a is expressed primarily in liver and pancreas, mir-215 is expressed 

10 primarily in gut and gall bladder, mir-204 is primarily expressed in the neural crest, in 

pigment cells of skin and eye and in the swimbladder, mir-142-5p in the thymic primordium 
etc. This catalogue of mir tissue expression profiles may serve as the basis for a diagnostic 
tool determining the tissue origin of tumors of unknown origin. If, for example a tumour 
sample from a given sample expresses a microRNA typical of another tissue type, this may 

15 be predictive of the tumour origin. For example, if a lymph cancer type expresses microRNA 
markers characteristic of liver cells (eg. Mir-122a), this may be indicative that the primary 
tumour resides within the liver. Hence, the detailed microRNA expression pattern in zebrafish 
provided may serve as the basis for a diagnostic measurement of clinical tumour samples 
providing valuable information about tumour origin. 

20 So, since it is possible to map miRNA in cells vs. the tissue origin of these cells, the present 
invention presents a convenient means for detection of tissue origin of such tumours. 

Hence, the present invention in general relates to a method for determining tissue origin of 
tumours comprising probing cells of the tumour with a collection of probes which is capable of 
mapping miRNA to a tissue origin. 

25 EXAMPLE 14 

Detection of microRNAs by in situ hybridization in paraffin-embedded mouse brain sections 
using 3 ' digoxigenin-labeled LNA probe 

A. Deparaffinization of the sections 

(i) xylene 3x 5min, (ii) ethanol 100% for 2x 5min, ethanol 70% for 5min, ethanol 50% for 
30 5min, ethanol 25% for 5min and in DEPC-treated water for Imin. 

B. Deproteinization of sections 
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(i) 2x 5min in PBS; 5min in Proteinase K at lOug/ml at 37oC (add Prot.K 20mg/ml to warm 
Prot.K buffer 20 min before incubation); 30sec in 0.2% Glycine in PBS and 2x30sec in PBS. 

C. Fixation 

Sections were fixed for 10 min in 4% PFA, and the slides rinsed 2x in PBS 

5 D. Prehybridization 

Prehybridization was carried out for 2 hours at the final hybridization temperature (ca 22 
degrees below the predicted Tm of the LNA probe) in hybridization buffer (50%Formamide, 
5xSSC, 0.1%Tween, 9.2mM citric acid for adjustment to pH6, 50ug/ml heparin, 500ug/ml 
yeast RNA) in a humidified chamber (50% formamide, 5xSSC). Use DAKO Pen. 

10 E. Hybridization 

The 3' DIG-labeled LNA probe was diluted to 20 nM in hybridization buffer and 20Oul of 
hybridization mixture was added per slide. The slides were hybridized overnight covered with 
Nescofilm in a humidified chamber. The slides were rinsed in 2x SCC and then washed at 
hybridization temperature 3 times 30 min in 50% formamide, 2xSSC, and finally 5x 5 min in 
15 PBST at room temperature. 

F. Immunological Detection 

The slides were blocked for 1 hour in blocking buffer (2% sheep serum, 2mg/ml BSA in 
PBST) at room temperature, incubated overnight with anti-DIG antibody (1:2000 anti-DIG-AP 
Fab fragments in blocking buffer) in a humidified chamber at 4°C, washed 5-7 times 5 min in 
20 PBST and 3 times 5 min in AP buffer (see below). 

G. Colour reaction (room temperature, in dark) 

The light-sensitive colour reaction (NBT/BCIP) was carried out for lh-48h (400ul/slide) in a 
humidified chamber; the slides were washed for 3x 5 min in PBST, and mounted in aqeous 
mounting medium (glycerol) or dehydrate and mount in Entellan. 

25 The results are shown in Figs. 5 and 6. It surprisingly appears that it is possible to detect 
target nucleotide sequences in these paraffin embedded sections. Previously it has been 
noted that it is very difficult to utilise fixated and embedded sections for hybridization assays. 
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This is due to a variety of factor: First of all, RNA is degraded over time, so the use of long 
hybridization probes to detect RNA becomes increaingly difficult over time. Secondly, the 
very structure of a fixated and embedded section is such that it appears to be diffucult for 
hybridization probes to contact their target sequences. 

5 Without being limited to any theory, it is believed that the short hybridization probes of the 
present invention overcome these disadvantages by being able to diffuse readily in a fixated 
and embedded section and by being able to hybridize with short fragments of degraded RNA 
still present in the section. 

It should be noted that the present finding also opens for the possibility of detecting DNA in 
10 archived fixated and embedded samples. It is then e.g. possible, when using the short but 

highly specific probes of the present invention, to detect e.g. viral DNA in such aged samples, 
a possibility which to the best of the inventors' knowledge has not been available prior to the 
findings in the present invention. 

H. Buffers used in example 14. 

15 HI. AP buffer 

100ml Tris (10OmM) 12.1g/l 
20ml 5M NaCI (10OmM) 5.84g/l 
5ml I M MgCI2 (5mM) 

700ml sterile H20, pH 9.5 and fill up to Niter 
20 H2. Colour solution (Light sensitive) 

45ul 75mg/ml NBT (in 70% dimethylformamide) 

35ul 50mg/ml BCIP-phosphate (in 100% dimethylformamide) 

2.4mg Levamisole 

in 10 ml AP buffer. 
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EXAMPLE 15 

Specificity and sensitivity assessment of microRNA detection in zebrafish, Xenopus laevis and 
mouse by whole mount in situ hybridization of embryos using LNA-substituted miRNA 
detection probes 

5 Experimental material 

Zebrafish, mouse and Xenopus tropicalis were kept under standard conditions. For all in situ 
hybridizations on zebrafish we used 72 hour old homozygous albino embryos. For Xenopus 
tropicalis 3 day old embryos were used and for mouse we used 9.5 or 10.5 dpc embryos. 

Design and synthesis of LNA-modified oligonucleotide probes 

10 The LNA-modified DNA oligonucleotide probes are listed in Table 15-1. LNA probes were 
labeled with digoxigenin-ddUTP using the 3'-end labeling kit (Roche) according to the 
manufacturers recommendations and purified using sephadex G25 MicroSpin columns 
(Amersham). 

Table 15-1. List of short LNA-substituted detection probes for detection of 
15 microRNA expression in zebrafish by whole mount in situ hybridization of embryos 

LNA nucleotides are depicted by capital letters, DNA nucleotides by lowercase letters, mC 
denotes LNA methyl-cytosine. 



Probe name 


Sequence 5'-3' 


Calc Tm 


hsa-miR124a/LNA 


tg g m Ca tTca m Ccg m Cg t G ccTt a a 


80 


hsa~miR124a/LNA~2 


g m CatTca mCcg m Cg tG ccTta a 


78 


hsa-miR124a/LNA-4 


atTcamCcgmCgtGccTtaa 


72 


hsa-miR124a/LNA-6 


Tea m Ccg m Cg tG ccTta a 


71 


hsa-miR124a/LNA-8 


a m Ccg m Cg tG ccTta a 


70 


hsa-miR124a/LNA-10 


cgmCgtGccTtaa 


60 


hsa-miR124a/LNA-12 


mCgtGccTtaa 


46 


hsa-miR124a/LNA-14 


tGccTtaa 


27 


hsa-miR206/LNA 


cca m Ca c ActTccTta m Ca tTcca 


73 


hsa-miR206/LNA-2 


a m Ca cActTccTta m Ca tTcca 


70 


hsa-miR206/LNA-4 


a cActTccTta m Ca tTcca 


64 


hsa-miR206/LNA-6 


ActTccTta m Ca tTcca 


58 
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Probe name 


Sequence 5'-3' 


Calc Tm 


hca_miR9nfi/l MA.Q 
llbd 1 1 llr\Z.UD/ LIMM O 


L 1 LL 1 Lai Ilv-dL 1 L-L-d 




hsa-miR206/LNA-10 


ccTtamCatTcca 


49 


hsa-miR206/LNA-12 


TtamCatTcca 


35 


hsa-miR206/LNA-14 


amCatTcca 


32 


hsa-miR124a/LNA-8/MM 


a m Ccg m Cgt AccTta a 


70 


hsa-miR206/LNA-8/MM 


tTccTtaAatTcca 


55 



Whole mount in situ hybridizations 



All washing and incubation steps were performed in 2 ml eppendorf tubes. Embryos were 
fixed overnight at 4 oC in 4% paraformaldehyde in PBS and subsequently transferred through 
a graded series (25% MeOH in PBST (PBS containing 0.1% Tween-20), 50% MeOH in PBST, 
5 75% MeOH in PBST) to 100% methanol and stored at -20 oC up to several months. At the 
first day of the in situ hybridization embryos were rehydrated by successive incubations for 5 
min in 75% MeOH in PBST, 50% MeOH in PBST, 25% MeOH in PBST and 100% PBST (4x5 
min). Fish, mouse and Xenopus embryos were treated with proteinaseK (10 jug/ml in PBST) 
for 45 min at 37 oC, refixed for 20 min in 4% paraformaldehyde in PBS and washed 3x5 

10 min with PBST. After a short wash in water, endogenous alkaline phosphatase activity was 
blocked by incubation of the embryos in 0.1 M tri-ethanolamine and 2.5% acetic anhydride 
for 10 min, followed by a short wash in water and 5x5 min washing in PBST. The embryos 
were then transferred to hybridization buffer (50% Formamide, 5x SSC, 0.1% Tween, 9.2 
nz M citric acid, 50 ug/ml heparin, 500 ug/ml yeast RNA) for 2-3 hour at the hybridization 

15 temperature. Hybridization was performed in fresh pre-heated hybridization buffer containing 
10 nM of labeled LNA probe. Post-hybridization washes were done at the hybridization 
temperature by successive incubations for 15 min in HM- (hybridization buffer without 
heparin and yeast RNA), 75% HM-/25% 2x SSCT (SSC containing 0.1% Tween-20), 50% 
HM-/50% 2x SSCT, 25% HM-/75% 2x SSCT, 100% 2x SSCT and 2 x 30 min in 0.2x SSCT. 

20 Subsequently, embryos were transferred to PBST through successive incubations for 10 min 
in 75% 0.2x SSCT/25% PBST, 50% 0.2x SSCT/50% PBST, 25% 0.2x SSCT/75% PBST and 
100% PBST. After blocking for 1 hour in blocking buffer (2% sheep serum/2mg:ml BSA in 
PBST), the embryos were incubated overnight at 4 oC in blocking buffer containing anti-DIG- 
AP FAB fragments (Roche, 1/2000). The next day, zebrafish embryos were washed 6 x 15 

25 min in PBST, mouse and X. tropicalis embryos were washed 6 x 1 hour in TBST containing 2 
mM levamisole and then for 2 days at 4oC with regular refreshment of the wash buffer. After 
the post-antibody washes, the embryos were washed 3x5 min in staining buffer (100 mM 
tris HCI pH9.5, 50 mM MgCI2, 100 mM NaCI, 0.1% tween 20). Staining was done in buffer 
supplied with 4.5 jul/ml NBT (Roche, 50 mg/ml stock) and 3.5 jul/ml BCIP (Roche, 50 mg/ml 
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stock). The reaction was stopped with 1 mM EDTA in PBST and the embryos were stored at 
4oC. The embryos were mounted in Murray's solution (2:1 benzylbenzoate:benzylalcohol) via 
an increasing methanol series (25% MeOH in PBST, 50% MeOH in PBST, 75% MeOH in PBST, 
100% MeOH) prior to imaging. 

5 Image acquisition 

Embryos and larvae stained by whole-mount in situ hybridization were analyzed with Zeiss 
Axioplan and Leica MZFLIII microscopes and subsequently photographed with digital 
cameras. Sections were analyzed with a Nikon Eclipse E600 microscope and photographed 
with a digital camera (Nikon, DXM1200). Images were adjusted with Adobe Photoshop 7.0 
10 software. 

Results 

We first compared the ability of LNA-modified DNA probes to detect miR-206, miR-124a and 
miR-122a in 72h zebrafish embryos with unmodified DNA probes of identical length and 
sequence. These three miRNAs are strongly expressed in the muscles, central nervous 

15 system and liver respectively. Both probe types could be easily labeled with digoxigenin 

(DIG) using standard 3' end labeling procedures. Labeling efficiency was checked by dot-blot 
analysis. Equal labeling was obtained for both LNA-modified and unmodified DNA probes (Fig. 
7a). As depicted in Figure 7b, expected signals were obtained for all three miRNAs when LNA- 
modified probes were used for hybridization. I n contrast, no such expression patterns could 

20 be seen with corresponding DNA probes under the same hybridization conditions. Lowering of 
the hybridization temperature resulted in high background signals for all three DNA probes 
Similar experiments to detect miRNAs in fish embryos using in vitro synthesized RNA probes, 
that carried a concatamer against the mature miRNA, were also unsuccessful. These results 
indicate that LNA-modified probes are well suited for sensitive in situ detection of miRNAs 

25 Determination of the optimal hybridization temperature for LNA-modified probes 

The introduction of LNA modifications in a DNA oligonucleotide probe increases the Tm value 
against complementary RNA with 2-10 °C per LNA monomer. Since the Tm values of LNA- 
modified probes can be calculated using a thermodynamic nearest neighbor model35 we 
decided to determine the optimal hybridization temperature for detecting miRNAs in zebrafish 
30 using LNA-modified probes, in relation to their Tm values (Table 15-1). The probes for miR- 
122a (liver specific) and miR-206 (muscle specific) have a calculated Tm value of 78 °C and 
73 °C respectively. For miR-122a an optimal signal was obtained at a hybridization 
temperature of 58 °C and the probe for miR-206 gave the best signal at a temperature of 54 
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°C (Fig. 8a). A decrease or an increase in the hybridization temperature results in either 
higher background staining or complete loss of the hybridization signal. Thus, optimal results 
are obtained with hybridization temperatures of -21-22 °C below the predicted Tm value of 
the LNA probe. 

5 Apart from adjusting the hybridization temperature, standard in situ procedures also make 
use of higher formamide concentrations to increase the hybridization stringency. We used a 
formamide concentration of 50% and did not investigate the effects of formamide 
concentration on LNA-based miRNA in situ detection further, as the hybridization 
temperatures were in a convenient range. 

10 Determination of the optimal hybridization time for LNA-modified probes 

The standard zebrafish in situ protocol requires overnight hybridization. This may be 
necessary for long riboprobes used for mRNA in situ hybridization. We investigated the 
optimal hybridization time for LNA-based miRNA in situ hybridization. Significant in situ 
staining was obtained even after ten minutes of hybridization for miR-122a and miR-206 in 
15 72 hour fish embryos (Fig. 8b). After one hour of hybridization the signal strength was 

comparable to the staining obtained after an overnight hybridization. This indicates that the 
hybridization times can be easily shortened for in situs using LNA probes, which would reduce 
the overall miRNA in situ protocol for zebrafish from three to two days. 

Determination of the specificity of LNA-modified probes 

20 Many miRNAs belong to miRNA families. Some of the family members differ by one or two 

bases only, e.g. Iet-7c and let-7e (two mismatches) or miR-lOa and miR-10b (one mismatch) 
and it might be that these do not have identical expression patterns. Indeed, from recent 
work it is clear that let-7c and let-7e have different expression patterns in the limb buds of 
the early mouse embryo. To examine the specificity of LNA-modified probes we set out to 

25 perform in situ hybridizations with single and double mismatched probes for miR-124a, miR- 
206 and miR-122a (Table 15-1) under the same hybridization conditions as the fully 
complementary probe (Fig. 9). For miR-122a and miR-206 specific staining was lost upon 
introduction of a single central mismatch in the LNA probe. For the miR-124a probe two 
central mismatches were needed for adequate discrimination. These data demonstrate the 

30 high specificity of LNA-based miRNA in situ hybridization. 

To investigate if the in situ signal is fully coming from mature miRNAs or also from 
precursors, we designed probes against star and loop sequences of miR-183 and miR-217. 
miR-183 is specific for the haircells of the lateral line organ and the ear, rods and cones and 
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bipolar cells in the eye and sensory epithelia in the nose, while miR-217 is specific for the 
exocrine pancreas. We could not detect any pattern with probes against star and loop 
sequences for these miRNAs, suggesting that LNA-modified probes mainly detect mature 
miRNAs. 

5 Reduction of the LNA probe length 

In our initial in situ miRNA detection experiments, we used LNA-modified probes 
complementary to the complete mature miRNA sequence. Next, we decided to determine the 
minimal probe length, by which it would still be possible to get specific staining. Therefore, 
we systematically shortened the probes against miR-124a and miR-206 and performed in situ 
10 hybridization on 72h zebrafish embryos with hybridization temperatures adjusted to 21 °C 
below the Tm value of the shortened probes. We could specifically detect miR-206 and miR- 
124a with shortened versions of the LNA probes complementary to a 12-nt region at the 5'- 
end of the miRNA (Fig. 10). I n situ staining was virtually lost when 10-nt or 8-nt probes were 
used, although the 10-nt miR-124a probe gave a weak hybridization signal in the brain. 

15 We expect that shorter LNA probes would exhibit significantly enhanced mismatch 

discrimination. As described above, in the case of miR-124a a single mismatch in a 22-mer 
LNA-modified probe was not sufficient for adequate discrimination. We thus tested single 
mismatch versions of the 14-mer LNA probes for miR-206 and miR-124a and found that in 
both cases the hybridization signal was completely lost (Fig. 10). 

20 Detection of miRNAs in Xenopus laevTs and mouse embryos 

Thus far, we have reported the use of LNA probes for the detection of miRNAs only in the 
zebrafish embryo. To explore the usefulness of the LNA probe technology for detection of 
miRNAs in other organisms, we performed whole mount in situ hybridization on mouse and 
Xenopus tropicalis embryos with probes for miR-124a and miR-1, both of which are known to 

25 be abundant and tissue specific miRNAs (Fig. 11a and b). miR-124a was specific for tissues of 
the central nervous system in both organisms. miR-1 was expressed in the body wall muscles 
and the muscles of the head in Xenopus. In mouse, miR-1 was mainly expressed in the 
somitic muscles and the heart. These data are in agreement with the expression patterns in 
zebrafish and with expression studies based on dissected tissues from mouse, which show 

30 that miR-1 24a is brain specific and miR-1 is a muscle specific miRNA. Recently, a LacZ fusion 
construct of miR-1 also demonstrated that miR-1 is expressed in the heart and the somites of 
the early mouse embryo. 
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Next, we decided to determine the whole mount expression patterns in mouse embryos for 
imiR-1, miR-206, miR-17, miR-20, miR-124a, miR-9, miR-126, miR-219, miR-196a, miR-lOb 
and miR-10a, where the patterns were similar to what we previously observed in the 
zebrafish. In addition, miR-lOa and miR-196a were found to be active in the posterior trunk 
5 in mouse embryos as visualized by miRNA-responsive sensors and we also found these 

miRNAs to be expressed in the same regions. For miR-182, miR-96, miR-183 and miR-125b 
the expression patterns were different compared to zebrafish. miR-182, miR-96 and miR-183 
are expressed in the cranial and dorsal root ganglia. I n zebrafish the same' miRNAs show 
expression in the haircells of the lateral line neuromasts and the inner ear but also in the 
10 cranial ganglia. miR-125b is expressed at the midbrain hindbrain boundary in the early 

mouse embryo, whereas in zebrafish this miRNA is expressed in the brain and spinal cord. 

Hence, based on the above it can be concluded that the present invention relates to aspects 
including: 

a) Use of an oligonucleotide in the isolation, purification, amplification, detection, 

15 identification, quantification, inhibition or capture of non-coding RNAs characterized in that 
the oligonucleotide contains a number of nucleoside analogues; 

b) the use of such an oligonucleotide wherein the non-coding RNAs are selected from 
microRNAs, in particular mature microRNAs; 

c) such uses as in a or b wherein the number of nucleoside analogue corresponds to from 20 
20 to 40 % of the oligonucleotide; 

d) such uses as in a, b or c, wherein the nucleoside analogue is LNA; 

e) such uses as in a, b, c or d, wherein the oligonucleotide comprises nucleoside analogues 
inserted with regular spacing between said nucleoside analogues, e.g. at every second 
nucleotide position, every third nucleotide position, or every fourth nucleotide position; 

25 f) such uses as in a, b, c, d or e in miRNA in Situ hybridisation, dot blot hybridisation, reverse 
dot blot hybridisation, in expression profiling by oligonucleotide arrays or in Northern blot 
analysis; 

g) such uses as in a, b, c, d or e in miRNA inhibition for functional analysis and antisense- 
based intervention against tumorigenic miRNAs and other non-coding RNAs; 
30 h) such uses as in a, b, c, d or e in miRNA detection for the identification of the primary site 
of metastatic tumors of unknown origin; 

i) such uses as in a, b, c, d, e, f, g, and h wherein the length of the oligonucleotide is less 
than about 21 nucleotides in length and more preferably less than 18 nucleotides, and most 
preferably between 12 and 14 nucleotides in length, and 
35 j) a kit for the isolation, purification, amplification, detection, identification, quantification, or 
capture of a non-coding RNA, in particular mature microRNAs, the kit comprising a reaction 
body and one or more modified nucleotides. 
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CLAIMS 

1 . A collection of detection probes, wherein each member of said collection comprises a 
recognition sequence consisting of nucleobases and affinity enhancing nucleobase analogues, 
and wherein the recognition sequences exhibit a combination of high melting temperatures 

5 and low self-complementarity scores, said melting temperatures being the melting 

temperature of the duplex between the recognition sequence and its complementary DNA or 
RNA sequence. 

2. The collection according to claim 1, wherein at least 80% of the detection probes include 
recognition sequences which exhibit a melting temperature or a measure of melting 

10 temperature corresponding to at least 5°C higher than a melting temperature or a measure 
of melting temperature of the self-complementarity score under condtions where the probe 
hybridizes specifically to its complementary target sequence. 

3. The collection according to claim 2, wherein at least 90% of the detection probes include 
recognition sequences which exhibit a melting temperature or a measure of melting 

15 temperature corresponding to at least 5°C higher than a melting temperature or a measure 
of melting temperature of the self-complementarity score under condtions where the probe 
hybridizes specifically to its complementary target sequence. 

4. The collection according to claim 2, wherein at least 95% of the detection probes include 
recognition sequences which exhibit a melting temperature or a measure of melting 

20 temperature corresponding to at least 5°C higher than a melting temperature or a measure 
of melting temperature of the self-complementarity score under condtions where the probe 
hybridizes specifically to its complementary target sequence. 

5. The collection according to claim 2, wherein all of the detection probes include 
recognition sequences which exhibit a melting temperature or a measure of melting 

25 temperature corresponding to at least 5°C higher than a melting temperature or a measure 
of melting temperature of the self-complementarity score under condtions where the probe 
hybridizes specifically to its complementary target sequence. 

6. The collection according to any one of the preceding claims, wherein the melting 
temperature or the measure of melting temperature is at least 10°C, such as at least 15, at 

30 least 20, at least 25, at least 30, at least 35, at least 40, at least 45, and at least 50°C higher 
than a melting temperature or measure of melting temperature fo the self-complementarity 
score. 
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7. The collection according to any one of the preceding claims, comprising at least 10 
detection probes, 15 detection probes, such as at least 20, at least 25, at least 50, at least 
75, at least 100, at least 200, at least 500, at least 1000, and at least 2000 members. 

8. The collection according to any one of the preceding claims, which is capable of 
5 specifically detecting all members of the transcriptome of an organism. 

9. The collection according to any one of claims 1-8, which is capable of specifically 
detecting all small RNAs of an organism. 

10. The collection according to claim 9, wherein the small RNAs are miRNA or siRNA. 

11. The collection according to claim 9 or 10, wherein the organism is selected from the 
10 group consisting of a bacterium, a yeast, a fungus, a protozoan, a plant, and an animal. 

12. The collection according to any one of the preceding claims, wherein the affinity- 
enhancing nucleobase analogues are regularly spaced between the nucleobases in at least 
80% of the members of said collection, such as in at least 90% or at least 95% of said 
collection. 

15 13. The collection according to any one of the preceding claims, wherein the 3' and 5' 
nucleobases are not substituted by affinity enhancing nucleobase analogues. 

14. The collection according to any one of claims 1-13, wherein the presence of the affinity 
enhancing nucleobases in the recognition sequence confers an increase in the binding affinity 
between a probe and its complementary target nucleotide sequence relative to the binding 

20 affinity exhibited by a corresponding probe, which only include nucleobases. 

15. The collection according to any one of claims 1-14, wherein the affinity enhancing 
nucleobase analogues are LNA nucleobases. 

16. The collection according to any one of the preceding claims, wherein the affinity 
enhancing nucleobase analogues are regularly spaced as every 2 nd , every 3 rd , every 4 th or 

25 every 5 th nucleobase in the recognition sequence, preferably as every 3 rd nucleobase. 

17. The collection according to any one of the preceding claims, wherein the recognition 
sequence is at least a 6-mer, such as at least a 7-mer, at least an 8-mer, at least a 9-mer, at 
least a 10-mer, at least an 11-mer, at least a 12-mer, at least a 13-mer, at least a 14-mer, 
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at least a 15-mer, at least a 16-mer, at least a 17-mer, at least an 18-mer, at least a 19- 
mer, at least a 20-mer, at least a 21-mer, at least a 22-mer, at least a 23-mer, and at least 
a 24-mer. 

18. The collection according to any one of claims 1-16, wherein the recognition sequence is 
5 at most a 25-mer, such as at most a 24-mer, at most a 23-mer, at most a 22-mer, at most a 
21-mer, at most a 20-mer, at most a 19-mer, at most an 18-mer, at most a 17-mer, at most 
a 16-mer, at most a 15-mer, at most a 14-mer, at most a 13-mer, at most a 12-mer, at 
most an 11-mer, at most a 10-mer, at most a 9-mer, at most an 8-mer, at most a 7-mer, 
and at most a 6-mer. 

10 19. The collection according to any one of the preceding claims, wherein at least 80% of the 
members comprise recognition sequences of the same length, such as at least 90% or at 
least 95%. 

20. The collection according to claim 19, wherein all members contain affinity enhancing 
nucleobase analogues with the same regular spacing in the recognition sequences. 

15 21. The collection according to any one of the preceding claims, wherein at least one of the 
nucleobases in the recognition sequence is substituted with its corresponding selectively 
binding complementary (SBC) nucleobase. 

22. The collection according to any one of the preceding claims, wherein the nucleobases in 
the sequence are selected from ribonucleotides and deoxyribonucleotides. 

20 23. The collection according to claim 22, wherein the recognition sequence consists of 
affinity enhancing nucleobase analogues together with either ribonucleotides or 
deoxyribonucleotides. 

24. The collection according to any one of the preceding claims, wherein each member is 
covalently bonded to a solid support. 

25 25. The collection according to claim 24, wherein the solid support is selected from a bead, a 
microarray, a chip, a strip, a chromatographic matrix, a microtiter plate, and a fiber. 

26. The collection according to any one of the preceding claims, wherein each detection 
probe includes a detection moiety and/or a ligand, optionally in the recognition sequence. 
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27. The collection according to any one of the preceding claims, wherein each detection 
probe includes a photochemically active group, a thermochemically active group, a chelating 
group, a reporter group, or a ligand that facilitates the direct of indirect detection of the 
probe or the immobilisation of the oligonucleotide probe onto a solid support. 

5 28. A detection probe which is a member of a collection according to any one of the 
preceding claims. 

29. A detection probe including a recognition sequence selected from the LNA containing 
recognition sequences set forth in the tables A-K, 1, 3 and 15-1 herein. 

30. A method for expanding or building a collection according to any one of claims 1-27, 
10 comprising 

A) defining a reference nucleotide sequence consisting of nucleobases, said reference 
nucleotide sequence being complementary to a target sequence for which the collection does 
not contain a detection probe, 

B) substituting the reference nucleotide sequence's nucleobases with affinity enhancing 
15 nucleobase analogues to provide a set of chimeric sequences wherein, 

C) determining usefulness of each of the chimeric sequences based on assessment of their 
ability to self-anneal and their melting temperature, and 

D) synthesizing and adding, to the collection, a probe comprising as its recognition sequence 
the chimeric sequence with the optimum combination of high melting temperature and low 

20 self-annealing. 

31. The method according to claim 30, wherein step B includes provision of all possible 
chimeric sequences which include a particular set of affinity enhancing nucleobase analogues. 

32. The method according to claim 30 or 31, wherein only chimeric sequences, wherein the 
affinity enhancing nucleobase analogues are regularly spaced between the nucleobases, are 

25 added to the collection in step D. 

33. A method for designing an optimized detection probe for a target nucleotide sequence, 
comprising 

1) defining a reference nucleotide sequence consisting of nucleobases, said reference 
nucleotide sequence being complementary to said target nucleotide sequence, 
30 2) substituting the reference nucleotide sequence's nucleobases with affinity enhancing 
nucleobase analogues to provide a set of chimeric sequences 

3) determining usefulness of each of the chimeric sequences based on assessment of their 
ability to self-anneal and their melting temperatures, and 
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4) defining the optimized detection probe as the one in the set having as its recognition 
sequence the chimeric sequence with the optimum combination of high melting temperature 
and low self-annealing. 

34. The method according to claim 33, wherein step 2 includes provision of all possible 

5 chimeric sequences which include a particular set of affinity enhancing nucleobase analogues. 

35. The method according to claim 33 or 34, further comprising synthesizing the optimized 
detection probe. 

36. The method according to any one of claims 33-35, wherein only chimeric sequences, 
wherein the affinity enhancing nucleobase analogues are regularly spaced between the 

10 nucleobases, are defined in step 4 or, if applicable, are synthesized. 

37. The method according to any one of claims 33-36, wherein the detection probe is further 
modified by containing at least one SBC nucleobase as one of the nucleobases. 

38. The method according to any one of claims 32-37, wherein the detection probe is a 
detection probe according to claim 28 or 29. 

15 39. The method according to any one of claims 30-37, wherein, where applicable, steps A-C 
or 1-4, are performed in silico. 

40. A computer system for designing an optimized detection probe for a target nucleic acid 
sequence, said system comprising 
a) input means for inputting the target nucleotide, 
20 b) storage means for storing the target nucleotide sequence, 

c) optionally executable code which can calculate a reference nucleotide sequence being 
complementary to said target nucleotide sequence and/or input means for inputting the 
reference nucleotide sequence, 

d) optionally storage means for storing the reference nucleotide sequence, 

25 e) executable code which can generate chimeric sequences from the reference nucleotide 

sequence or the target nucleic acid sequence, wherein said chimeric sequences comprise the 
reference nucleotide sequence, wherein has been in-substituted affinity enhancing 
nucleobase analogues, 

f) executable code which can determine the usefulness of such chimeric sequences based on 
30 assessment of their ability to self-anneal and their melting temperatures and either rank such 
chimeric sequences according to their usefulness, 
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g) storage means for storing at least one chimeric sequence, and 

h) output means for presenting the sequence of at least one optimized detection probe. 

41. The computer system according to claim 40, wherein the target nucleic acid sequences 
are the sequences of non-coding smalle RNAs, such as miRNAs. 

5 42. A computer system comprising executable code capable of executing the method 
according to claim 39 . 

43. Storage means comprising executable code which can execute the method steps 
according to claim 39. 

44. A method for specific isolation, purification, amplification, detection, identification, 

10 quantification, inhibition or capture of a target nucleotide sequence in a sample, said method 
comprising contacting said sample with a member of a collection according to any one of 
claims 1-27 or with a probe according ot claim 28 or 29 under conditions that facilitate 
hybridization between said member/probe and said target nucleotide sequence. 

45. The method according to claim 44, used in isolation, purification, amplification, 

15 detection, identification, quantification, inhibition or capture of a molecule comprising the 
target nucleotide sequence. 

46. The method according to claim 45, wherein the molecule is a small, non-coding RNA. 

47. The method according to claim 46, wherein the molecule is miRNA such as a mature 
miRNA. 

20 48. The method according to claim 47, used for the identification of the primary site of 
metastatic tumors of unknown origin. 

49. The method according to any one of claims 45-48, wherein the small, non-coding RNA 
has a length of at most 30 residues, such as at most 29, 28, 27, 26, 25, 24, 23, 22, 21, 20, 
19, or 18 residues. 

25 50. The method according to any one of claims 45-48, wherein the small, non-coding RNA 
has a length of at least 15 residues, such as at least 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 
26, 27, 28, 29 or 30 residues. 
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51. The method according to claim 45, wherein the molecule is DNA or RNA present in a 
fixated, embedded sample such as a formalin fixated paraffine embedded sample. 

52. The method according to any one of claims 44-51, which is used in diagnosis, prognosis, 
therapy outcome prediction, and therapy. 
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Fig. 2A 
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